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NEV DEPARTURES 


IN MINIATUR 


HOW TO GIVE ON-THE-NOSE GUIDANCE TO MODERN “FISH” 
UNIQUE N/D LINEAR MOTION BEARING FREES GYRO CAGING ACTION 


The bearing illustrated is an N/D linear motion precision instrument ball bearing. It was 
specially designed and built to help solve a critical problem in the guidance system of a 
high speed anti-submarine torpedo. 


PROBLEM: Loss of accuracy in torpedo’s guidance system due to hang-up of caging arm 
in gyro assembly. 


SOLUTION: N/D Sales Engineer, in cooperation with manufacturer, found that wear of 
bushing on caging arm caused hang-up, delaying guidance activation. N/D Engineers 
set to work to design and build an instrument bearing that operates virtually friction- 
free. The result: Preservation of the guidance system's pin-point accuracy and reliability. 
Should you require ball bearing design information, invite the local N/D Sales Engineer to 
participate in your early design discussions. He represents one of the industry's largest 
engineering staffs devoted exclusively to the design and development of a uf” 
miniature and instrument ball bearings. Or, write for new Miniature and 

instrument Ball Bearing Catalog, Department L.S., New Departure, Division 

of General Motors Corporation, Bristol, Connecticut. 
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This special N/D linear motion 
instrument ball bearing increased 
guidance reliability of ASTOR 
torpedo weapon system devel- 


oped by Westinghouse. 
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WELDED DIAPHRAGM BELLOWS 
Engineered By 


DESIGN NEWS 


News and Engineering Ideas. More than 48,000 copies every other Monday. 


FEATURES: 
Engineering News 


Special Report 
Welded Diaphragm Bellows—Part Il 


Design Ideas 


Selected by Minneapolis-Honeywell 
For New Gas-Bearing Gyroscope 


MECHANICAL DEVICES 


Constant Mesh Gears Transmit Four-Speed Power 

Rotating Spool-Valve Piston Cuts Regulator Friction 

Scroll Shaft Level-Winds Wire for Supersonic Tow Target 

Adjustable Rolls Straighten Parts in Single Pass 

Lever Effect of Inflated Flat Hose Produces Efficient Linear Motion 

Threaded Double Eccentrics Position Lamp in Micro-Projector 

Threaded Rollers Cut Friction and Play in Screw Drive 

Ratchet-Adjustment Increases Bender Frame Versatility 

Mobile Crane's Splay-Mounted Hydraulic Rams Eliminate Slewing Rings 

Interlocking Teeth between Plates Permit Index to 4 -Sec Accuracy 
EBLECTRICAL DEVICES 





MATERIALS APPLICATIONS 
Redesigned Blower Wheel Assembled by Spin and Press Forming 


Coated Copy Paper Reproduces through Varying Surface Changes 

CONTROL SYSTEMS 
Gyro-Accelerometer System Smooths Motion of Hydrofoil Craft (Cover) 
Gas Supply Regulator Powered by Pressure in Controlled Line 


Data 


Maximum Force Requirement for Punching of Holes 
Heat Conduction 

Pipe Line Selection 

Log Mean Temperature Difference Correction Factor 





The complex new gas-bearing gyroscope shown 
here in a cut-away has a bell-shaped ceramic spin 
motor. Its interior spins at 24,000 revolutions per 
minute suspended on a film of helium gas only 25 
millionths of an inch thick. The gyro weighs just 
8 ounces, is 2.8” long and 2.0” in diameter. 


Here is what the Welded Bellows Assembly Selected! 
provides in this Minneapolis-Honeywell gyroscope: 
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225° PSs. 


possibility of cavitation in fill fluid at the low 
temperature end. 


Leak tightness. 
Long bellows life and reliability. 


Design and manufacturing services in full depth now available 
to West Coast customers from our Pacific Coast Division. 


Ask for design data literature for volumetric compensating bellows. 


METAL OZ 


CORPORATION 


102 MICA LANE, WELLESLEY HILLS 82, MASS. 
Pacific Division: 20978 Knapp Street, Chatsworth, California 
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New! Redesigned M-D 


HEAVY-DUTY 
BLOWERS... 


M-D BLOWERS ARE BETTER THAN EVER! 12 new fea- 
tures have been added to make M-D blowers even more 
rugged and reliable and to guarantee positive oil-free 
flow under the most severe operating conditions. These 
improvements plus M-D’s exclusive 3-lobe rotor design 
(which eliminates the possibility of rotor deflection at high 
speeds) permit operation at constant pressures up to 15 
PSIG in single-stage and to 70 PSIG in multi-stage with 
capacities ranging from 30 to 4000 CFM. 


Z SPECIFY M-D ROTARY POSITIVE BLOWERS 
FOR: Smallest Cube Dimensions * Widest Pres- 
sure Range * GUARANTEED Flow (Factory 


Tested). Oil-Free Air Flow 


Write for new free descriptive literature 


M-D BLOWERS, Inc. 


Racine, Wisconsin 


M-D blowers can be 
mounted on any engine 


A Subsidiary of MIEHLE-GOSS-DEXTER, INC. 
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SOUNDING BOARD 


FOR OUR READERS 


A Rebuttal 


Having read your editorial, “ ‘Dead End’ En- 


gineers”, in the Nov. 24 issue of Desicn News, 


I feel compelled to offer a rebuttal. My com 
ments are based on personal opinion, coupled 
with observation and experience. They are 
probably derived in much the same manner 
you used in developing the philosophy which 
prompted the editorial. 

However, it seems to me that it is com 
pounded on a fallacy—the erroneous assump 
tion that engineers have to be organized. You 
say that an apathetic attitude has defeated pro- 
fessionalism, and then you indicate that union- 
ism is the only alternative. I concur with you 
that there is a valid argument for professional- 
ism, but I fail to see any case for unionism. 
Your thesis that any organization is better than 
none is not necessarily a truism. 

FREDERICK J. REX, JR. 
North Reading, Mass 


‘Dead End’ Engineers 


Your editorial entitled, “ ‘Dead End’ Engineers”, 
(page 3, Nov. 21, 1960, issue of Design News) 
reflects an attitude that is prevalent in our 
country today and, unfortunately, tends to un- 
dermine the spirit of individualism which has 
contributed so very much to the advances in 
engineering so readily evidenced all around us. 
Most of the flag-waving for a strong engi- 
neering association today can be attributed to 
your “dead end” engineers, who can see no 
other way to achieve the recognition attained 
by their more talented or ambitious brothers 
who have made a mark in the engineering field. 
There are no set rules or qualifications by 
which a man can be judged to be an “accept 
able” engineer. In engineering, the rule for the 
day is uncanny creativity tempered with sensi- 
ble practicality, a combination which demands 
the utmost of an engineer's talent and initiative 
to do a good job. He must be imaginative, yet 
conforming—impulsive, yet restrained. In this 
respect, engineering becomes more of an art 
than a profession, and no self-respecting artist 
will advocate the formation of an association 
which tends to contaminate the art with the 
influence and company of “also-rans”. 
Basically, then, the field of engineering char 
acteristically does not lend itself to the forma 
tion of a strong association which would em- 
brace all branches of engineering. This fact 
should not be viewed with alarm, however; the 
field will still retain its present prestige through 
engineers who have made engineering a profes- 
sion through the fruits of their work rather 
than the crutch of an association. 
EDWARD J. STADLER 
Flint, Mich. 


Too Broad 


I read your editorial, “ ‘Dead End’ Engineers”, 
(Nov. 21, 1960, Desicn News) with real inter 
est. Personally, I wonder if there is such a 
grouping of humans which can be titled “Engi 
neers”. Perhaps the category is too broad to 
achieve any kind of collective harmony. 

Is not an engineer a person who thinks in 
certain logical steps and expresses his thoughts 
in a certain type of mathematical language? 
What else is he? Could not cooking be ap 
proached in this fashion? Or farming? 

The medical profession has many internal 
groupings who violently disagree, but they have 
one overriding purpose with which they are 
all in harmony: “The preservation and im- 
provement of human health”. The legal pro- 
fession is the same with the “preservation and 
protection of the law”. But what is the single 
harmonious purpose of the engineering pro- 
fession? 

When we group all engineers together under 
one association we make the same mistake that 
is made when we say that all people of the 
same ethnic origin have the same basic char- 
acteristics. It just isn’t so. 

It isn’t that “engineering is a dead end”. 
It is that engineering just isn’t an end at all! 
It is like a language! 


H. B. Lyon 
Ordnance Research Dept 
Lockheed Missile & Space Div 
e@ Could be. E.R.C. 


Clarification Needed 


We have read and reread your editorial, “ ‘Dead 
End’ Engineers”, agreeing with the greater por- 
tion of what you have written. 

Your statement that professional registration 
in most states is a farce has me puzzled. Do you 
mean that the qualifications are a farce or that 
the social status of registration is a farce? I, 
for one, would appreciate a clarification of this 
point. 


e Both. E.R.C. 


We are currently conducting a program to re- 
cruit members to “our” branch of the profes 
sional engineering society. Could you give us 
the cost of two dozen copies of your editorial 
to help us in our efforts to get a few engineers 
off bottom dead center? 

Joun R. VANDERVOORT 
Transmission Div. 
Fuller Mfg. Co. 


@ Sent. E.R.C. 
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Process of Progress 


For every project or engineering :design problem, there are 
many different ways of approaching the same end result. How 
then does one determine which way is best? 

Often even our best intuitive reasoning will not reduce the 
number of possible alternatives to less than two or three. Many 
solutions may appear equally attractive or promising. 

Successful men who get things done have learned that it is 
better to select a course of action and follow through until 
problems or obstacles present themselves in concrete form. 
Many of the obstacles vanish in the process. 

It is easy to think of many reasons why any new idea will 
not work. As engineers, we tend to think of the negatives. But, 
remember, it takes only one valid solution to render void a'l 
the negatives of any situation. The basic requirement for 
success is to find that one solution. 

Most progress in design engineering occurs in steps or pla- 
teaus. Seldom does steady advancement toward a design solu- 
tion occur. You work and live with a problem for several hours, 
days, weeks or sometimes months, and then suddenly, while 
shaving one morning, you have the right idea or thought and 
you are off to a new plateau. You find new problems on this 
level also, and the process of thinking and calculating begins 
all over again. 

Quite casually, sometimes as if by accident, the right idea, 
thought or solution presents itself ‘‘in your mind's eye’’ and 
you can take another step up the ladder of progress. 

Organized research and development is really nothing more 
than the separation of a complex problem into its component 
problems whereby each particular portion becomes a man-sized 
task that an individual can solve. 

In my opinion, there is no basis to the theory that team 
research is replacing the individual in today’s industrial devel- 
opments. All that research organizations have done is to 
harness the collective efforts of many individuals into a coordi- 
nated team effort directed toward solving some of the more 
complex problems. And even then sometimes the key solution 
or idea comes from an outside viewpoint. 

The human mind has capabilities that will never be dupli- 
cated or replaced by electronic brains. Nor will the complete 
integration of a team effort ever occur in research and devel- 
opment. 

The process of progress is an individual thing. It is sometimes 
a lonely, unpopular or even emotional course, but at the end 
is true satisfaction for those with determination and energy 


to progress. 


Editor 
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~NEW MASSIVE 
MC NYLON PLATE 


NOW AVAILABLE! 


® Huge MC Nylon plate—the largest ever produced—is now available for wear plates, 
panels, tooling, fixtures and other applications which need nylon’s unique mechanical 


or structural properties. 


Polymer’s exclusive revolutionary new processing techniques make production of large 
plate practical with price reductions of 15% under nylon plate presently available. 
Standard stock availabilities now include thicknesses from 4%” up to 4” and in 2’ by 4’ 


sections. Availabilities to date were lim- 
ited to 1%” maximum thickness in 10” 
widths. MC Nylon now opens new design 
possibilities and manufacturing economies. 
On special order plates of over 6” thick- 
ness in sections of 4 foot widths and 10 
foot lengths can be supplied. 

In tubular bars, the specially formulated 
bearing material now costs less than con- 
tinuous cast bronze bushings of similar 
size, with prices up to 50% below other 
nylons. 

MC Nylon tubular bars are made in OD’s 
from 2” to 15” with wall thicknesses of 
%”, %", %” and 1”. Rod up to 17” 
diameter is also available with special 
larger sizes and shapes made to order. 
Supplied in Polypenco blue. 


Call or write for full information. 


edad iam (dustrial plastics 
ah: 


The Polymer Corporation 

of Pennsylvania 

Reading, Pa. 

Export Polypenco, Inc., Reading, Pa., U.S.A. 
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Welded Aluminum Body and Cab Provide Tactical Truck Flotation 


Robert L. Candlish, Detroit Editor 


PONTIAC, MICH.—One-piece, welded-construc- 
tion cargo bodies and cabs for a new family of Me- 
dium-Duty Tactical Vehicles are lightweight and 
watertight. This provides a high degree of buoyancy 
without use of flotation material that might inter- 
fere with body repairs or maintenance. 

Body and cab are repairable by welding. Alumi- 
num extrusions are used extensively in both units. 
Body is fixed to frame at rear and is rubber-mount- 
ed at front. Cab is three-point mounted to eliminate 
transfer of frame torsional movements. 

The Medium Duty Tactical Vehicles are produced 


: “ e MEDIUM-DUTY TACTIC y - i 
by GMC Truck & Coach Div. ICAL VEHICLES provide transport 


for troops and cargo over difficult terrain and through water. 
Six-wheel drive vehicle has 31-ton load capacity. Cargo box 
volume is 180 cu ft. It will seat 14 men. Eight-wheel vehicle 


has 5-ton load capacity, cargo box volume is 205 cu ft and it 
will seat 16 men. Propulsion afloat is by rotation of wheels; 
steering is conventional by front wheel position. 

















ALL-WELDED BODY has extruded aluminum cargo floor with 
three tool storage areas underneath. Driver-operated, air-con- 
trolled water drain valves are located in bottom corners. 


THREE CARGO DOORS, one at rear and one at each side of body, per- 
mit palletized loading. Central control handle operates latches, securing 
door gates. Rubber door hinges are part of watertight seal. 
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Low-Frequency Signals on Movie Sound Track Actuate Slide Projector 


CHICAGO, ILL.—A 


showing and coordinating sound motion pictures 


method of simultaneously 
and slide films uses inaudible 30- to 50-cycle tone 
signals from the movie sound track. Signals synchro 
nize slide projector operation with the movie. 

In this type of dual operation, both the movie and 
slide picture are shown side by side. By proper tim 
ing, still-pictures of charts, graphs, photos, maps ot 
any other material not requiring animation can be 
projected and explained through the accompanying 
movie. 

The design problem involved the synchronizing 
of both projectors in a manner not objectionable or 


t 


tryt! 


Lars G. Soderholm, Midwest Editor 


distracting to the viewer. A sub-audible tone signal 
is cut in the sound track of the motion picture film 
at the point where a new slide frame is wanted. The 
audio-amplifier of the motion picture projector then 
is connected to the open end of the electrically ac 
tivated advancing mechanism of a slide film pro- 
jector. Low-frequency pulses from the sound track 
are enough to trigger the advance mechanism of the 
slide projector and bring up a new frame of the 
slide film strip. 

The Duo-Pic method of presentation was devel- 
oped by Carter and Galantin Corp., a division of 
Dorsett Electronics Laboratories, Inc. 


Connecting cable 


Motor Redesign Achieves Functional Shape 


Volrath Holmboe, Correspondent in Sweden 


VAESTERAAS, SWEDEN—Amply dimensioned 
end shields serve as combined bearing housings and 
supports, and form a stable base which makes a re- 
designed induction motor relatively free of vibra- 
tions. Together with the intermediate cylindrical 
part, the arrangement provides a cleaner and more 
attractive shape than the original design with cen- 
tral support. 

A large-diameter fan fitted into one of the end 
shields provides efficient cooling. It also separates 


End-shield with fan —~— 


Terminal box 


Slip-ring housing 


Outlet 


Soluble-Oil Formulation Increases Rust-Resistance of Tin Plate 


Edward W. Schrader, Western Editor 


MENLO PARK, CALIF.—An emulsion oi a soluble 
oil in water containing an inorganic corrosion in- 
hibitor and a wetting agent increases the rust resist- 
ance of 0.25-lb tin plate to approximately that of 
1.25-lb hot-dipped tin plate. Most favorable concen- 
trations of the various components were found to be; 
5 to 20 percent soluble oil, 0.5 to 2 percent sodium 
nitrate (inorganic corrosion inhibitor) and 0.25 to 
5 percent Deriphat 151 or equivalent fatty amino 
acid derivative (surface active agent). 
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The formulation was developed by Stanford Re- 
search Institute as part of a research program deal- 
ing with sweat damage to canned goods shipped by 
sea from West Coast ports. Formulation is nontoxic. 

Tests show the protective treatment to be quite 
effective under relatively light exposure conditions. 
As the severity of the exposure increases, the effec- 
tiveness starts to break down. In cases of severe con- 
densation, measures to control humidity must sup- 
plement the protective treatment. 


61 


the slip-ring housing from the motor itself in order 
to protect windings against dust from the brushes. 
Some of the cooling air is passed through the slip 
ring housing on the way out. Vertical grids in the 
front of the two end shields serve as air inlet and 
outlet. Rectangular channels may be attached easily 
to the nearly flat grids in order to duct the air. Al- 
ternatively, grids may be closed and the air may be 
passed vertically in and out through the base. 

Double diamond windings rather than conven- 
tional diamond windings are chosen for the stator 
in order to reduce the-no-load current and thereby 
the no-load losses. Rotor windings are of the barrel 
type. Paper and cotton insultion have been replaced 
by synthetic polyester materials, such as “Mylar” and 
“Terylene”, with higher dielectric and mechanical 
strength. 

Output ranges from 150 to 1500 hp for voltages 
up to 6.6 kv. The motor, designated MAD, was de- 
signed and restyled by the firm ASEA. 


@ PROTOTYPE SPRAY MACHINE consists of sheet-metal 
hood equipped with 6 spray nozzles. Cans roll in single 
row through chamber. 





Bob Candlish 


(B.S.—M.E., University of Michigan) 


covers 


¢ Michigan 
and 
e Indiana 


Bob insists on getting information for his articles first-hand 
all Design News Regional Editors do! 


Bob is always on the move in search of new Design Ideas. 
it’s his job to find them, to select pertinent facts, drawings 
and background material ... then to report them accurately 
and concisely to you, the Design Reader. 


Of course, many of his leads come by phone or letter from 
men like yourself. These he follows up in person. 


Do you have an interesting Design Idea now past the preliminary 
design stage? If so, contact Robert L. Candlish, Detroit Editor, 
Design News, 19600 W. McNichols Rd., Detroit 19, Mich., 
KEnwood 7-3740. 

He'll be glad to discuss a possible article with you. 


Design 
News 


SEEN AND HEARD 


SMOKE SCREEN OF SCIENCE 


Robert L. Candlish, Detroit Editor 


An acrobat once explained his preference for 
circus life by stating that he liked his associates 
there. None of them was a phoney. If a man 
claimed to be a lion tamer or a high-wire artist, 
he could be put to the test immediately. Both lions 
and high wires were available. In a matter of 
minutes the man could either be hired or buried. 
This direct approach certainly does have consider- 
able merit. 


On December 19, it was mentioned in this col- 
umn that not all cars have good brakes, particular- 
ly when fade characteristics are considered. Fade 
is the tendency of brakes to become less and less 
effective as they get hot from frequent application. 


In response to my earlier remarks, a letter was 
received advising that a brake-fade test is difficult 
to establish. ‘‘The problem here is heat dissipation, 
and it becomes quite a bit more complex both to 
test and specify acceptable standards. You need 
plots of interface (between moving and stationary 
friction surfaces), temperature as a function of 
time, speed, grade, pedal pressure, vehicle weight, 
frequency of application and a few secondary 
items. Then you compare this with a plot of coeffi- 
cient of friction at the interface versus temperature 
and you have some meaningful data. | don’t see 
any easy shortcut and hope we don’t dive into 
standards of performance too hastily.” 


The message about not wanting a federal per- 
formance-standard comes through clearly but the 
balance of the quote is pure gobbledegook. This 
is beclouding a simple issue with a smoke screen 
of science. 


To design a product may be a complex proce- 
dure but the proof testing, the simple ‘‘will it’’ or 
‘won't it’’ work evaluation, is much more direct. 


A brake fade test can be very simple. It requires 
only the following items: 


1. The car concerned with brakes properly 
burnished-in and adjusted to manufacturer’: 
specifications. 


2. Ballast to load the car to full passenger, 
baggage and fuel load. 


3. A winding road down a high mountain. 
4. A hot summer day. 


5. The test requirements are that the driver will 
maintain the legal rate of speed and will not 
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use downshift braking or make use of any previ- 
ous knowledge of the road. 


The question to be answered is: Will the brakes 
retain their usefulness all the way down the hill— 
yes or no! Can the car be slowed sufficiently for 
the last turn, or for that matter, can it get to the 
last turn? Once at the bottom, can a panic stop be 
made as might be required with a deer crossing 
the road? Only a few days’ work is required to 
determine whether the product is ready to sell or 
if it’s ‘back to the drawing board"’. 


Naturally all auto makers evaluate their prod- 
ucts in this manner. So why establish a standard? 
The fallacy is that they rate their own results. They 
could not with any conscience be as fanciful with 
brakes as they are in their horsepower ratings. 


There are many conditions prompting the testers 
to pass their product, the most outstanding being 
that they have done their best within the limits 
established. Styling changes to the sheet metal or 
changes in wheel size to permit more cooling air 
to flow to the brakes most likely cannot be made. 
Corporate bookkeepers, being strongly aware that 
most cars are driven only to work or to the store 
and that few are taken down mountains, cannot 
be prevailed upon to let go of another penny for 
better components. 


The facts remain that cars with brakes subject 
to fading have not been unknown and that volatile 
brake fluid that may be nothing short of a murder 
weapon is for sale in some areas for use every- 
where. Fixed standards would determine whether 
or not car fade characteristics were intolerable and 
permit proper punishment of those persons ped- 
dling poor brake fluids. 


It is also a fact that except for defective lights, 
the most common defect found on cars in safety 
checks is bad brakes, and this by a very low stand- 
ard of performance. Granted, this deficiency is 
caused largely by poor maintenance, but if the 
product were better in the beginning, it would 
certainly last longer. 


Almost every major industry, from meat packers 
to airplane builders, must operate to fixed stand- 
ards of quality or performance. Their products are 
involved in very few deaths or injuries. The 60- 
year-old auto industry has almost no performance 
qualification standards whatsoever. 
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Now—Fatigue Performance 
Formerly Available Only in Specials! 


... With New UNBRAKO K16 Socket Head Cap Screws 


If you have socket-head applications demanding 
extra-normal fatigue capacity . . . if you have been 
using costly specials to get fatigue strength . . . here 
at last is a standard fastener designed specifically 
to solve your problem. 

New UNBRAKO K16 socket head cap screws give 
you a bonus of 300% more fatigue life. 

How does SPS achieve this special fatigue per- 
formance in a standard fastener? Primarily through 
extra operations during manufacture. Among 
them — 


Threads rolled after heat treat for extra fatigue strength 


Head-to-shank fillet area cold worked after heat treat 
to increase fatigue resistance 


Shank precision ground after heat treat to insure no 
decarburization and for closer body tolerances 


Magnetic particle inspection per SPS Specifications 
and MIL-I-6868 to insure a reliable product 


These features are in addition to the proven UNBRAKO 
pHd* head, which delivers far greater holding power, 
and the SPS Hi-Life thread root form, which reduces 
stress concentrations . .. both standard on all UNBRAKO 
socket head cap screws. 


*proper Head design 


Comparison of 5/ 16-24 Socket Head Cap Screws 
© Unbrako “K” Series 
@ Standard Unbrako Socket Head Cap Screws with Radiws Thread Root 
X Standard Socket Head Cap Screws mith Flat Thread Root 


STRESS—P.S.!. (Minor Thread Area) 


000 10,000 


Tension-tension fatigue tests by SPS Laboratories show 
new UNBRAKO K16 socket head cap screw offers twice the 
fatigue life of regular UNBRAKOs. 


Perasaraaamenone ty 5 


New K16 tension fasteners were developed by SPS to 
replace costly specials in a growing number of critical 
industrial applications demanding extra-high fatigue capac- 
ity. Cross drilling is standard. 


Case histories show that 90% of today’s fastener 
failures are due to fatigue—a direct result of the 
trend toward more and more compact designs, with 
higher performance demanded of fewer or smaller 
components. New UNBRAKO K16 socket heads help 
you meet this design challenge . . . without paying 
for specials. 

UnBRAKO K Series fasteners are available cur- 
rently as socket head cap screws in standard sizes 
#8 through \% in. diameter in 8740 A.Q. steel. 
Other configurations and series to come. See your 
authorized industrial distributor or write Standard 
Pressed Steel Co. for new Bulletin 2707. INDUSTRIAL 
FASTENER Division, SPS, JENKINTOWN 6, PENNA. 


where reliability replaces probability 
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Welded Diaphragm Bellows—Part II 


The first part of this Special Report on welded dia- 
phragm bellows appeared in a previous issue of Der- 
sicGN News. It discussed general characteristics, basic 
contours, definition of applications, bellows ter- 
minals and materials. 


Design Curves 


The design curves and charts were prepared from 
test data and mathematical analysis and are based 
upon AM350 (AMS 5548), a precipitation hardening 
stainless steel, heat-treated to Re 42-45 hardness. 
Curves on spring rate are approximate and serve to 
orient the designer rather than pinpoint exact 
values. Curves on life expectancy are conservative. 
The flat plate and nesting ripple contours generally 
are used in the zero to 300 psi pressure range and 
require a similar design approach. The single sweep 
and torus designs generally are used above 300 psi 
and require considerable different treatment. It ap- 
pears desirable, therefore, to present comparable en- 
gineering data on these two contours at a later date. 


Nomenclature 


OD = Outside diameter 
ID = Inside diameter 
Span = Depth of convolution measured from 


OD to ID, equal to ee 
should not be greater than | to 3. 

P = Pitch, the distance from center of one 
weld bead to center of adjacent bead. 

NP = Nested pitch 

h = Diaphragm thickness 

N — Number of convolutions. A convolution 
is two diaphragms welded together at ID. 

K = Spring rate, the ratio of force to stroke 


expressed in Ib/in. 


. Ratio of span to OD 


OD +ID 
2 


EA or A = Effective area, that surface on which 
pressure acts to produce thrust. 


2 
A ae a (=) 


Mean diameter = 


ee Effective area 


A/K = ————— 
Spring rate 


= stroke per psi 


Victor W. Wigotsky, Eastern Editor 


BELLOWS ASSEMBLY provides flexible connection between 
carrier and research aircraft. Severe axial and transverse de- 
flections create difficult sealing problem. Flexibility is pro- 
vided by nesting ripple type diaphragms. 




















a 
Gp. : 
MISS 





ACCUMULATOR APPLICATION: When oil line pressure 
drops because of sudden demand, bellows strokes toward nest- 
ed position to maintain correct oil pressure on system. Nesting 
ripple contour is used to obtain a long stroke for short-nested 
length. 


Design Problem 


Assume a valve application. Valve poppet is at- 
tached to a pressure-operated beliows. Maximum 
pressure differential is 20 psi external to bellows. As- 
sume effective area must be approximately 0.44 sq in 
(related to area of valve seat). Valve lift is 4 inch. 
Pressure of 20 psi shall actuate valve through full 
stroke and apply 4.4-lb force on seat. Linearity of 
stroke with pressure is desirable but not essential. 
Life shall be 10,000 cycles. Valve operates at room 
temperature with no corrosive fluids—AM 350 is 
acceptable. Maximum allowable OD is 1.031 inches 
and it is desirable to make length as short as pos- 
sible. Since pressure is low and a small package is 
desired, the nesting ripple looks satisfactory. Bellows 
must move |4 inch under a 20-psi pressure and exert 
a force of 4.4 lb on the seal. 

(Pressure) (EA) — Force 


4.4 lb ; 
Pressure = 0.44 sq in = 10 psi 
Wherefore, remaining 10 psi are available for 
on 
stroking the bellows. The A/K must equal boa : 
psi 


Recahinns A 0.44 0.25 
a Se ros 
K = 17.6 lb/in 

Longest stroke per convolution will result in least 
number of convolutions required and will, there- 
fore, be shorter in overall length and cost less to 
manufacture. Referring to Curve No. 4 on pitch for 
nesting ripples, we note that largest span shown has 
longest stroke. Check span to OD ratio. If we use 
0.350 span, OD becomes 0.748 + 0.350 = 1.098 
(0.748 is mean diameter established by EA) for a 
ratio of Resa or 0.319. 

This is less than | to 3 but just under limit. How- 
ever, this span is too large, since maximum OD is 
1.031 inches. Consider 0.300-inch span. OD becomes 
0.300 plus 0.748 — 1.048, which is still too large. 
Try 0.250-inch span; then 0.250 + 0.748 = 0.998, 
which is acceptable. Ratio of span to OD is oa = 
0.251 (less than | to 3). Maximum deflection (Curve 
No. 4) is 0.046-plus per convolution, for 0.003-inch- 
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Spring rate (k) Ib/inch/conv/inch 


Material thickness (h) 
SP DIS RATE FOR FLAT PLATE 





Pitch (P) = OP + 2h 








t 
s 





Lf 





z 
. 


Maximum stroke per conv in compression 


4 
S 











HOW TO USE CHARTS 


For flat plates, select span and (h), draw line through 
these points to intersect median line. From this inter- 
section draw line through pressure. Read life factor. 
For nested ripple follow above procedure, then draw 
horizontal line from flat plate life factor to nesting 
ripple life factor. 





























Pitch (P) = Stroke + NP 














2. 




















Moterial thickness (h) 
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Life fector for flat plote 


* Sum of life foctors 


Life factor for nesting ripple 





Stroke per 


oc. a convolution 
~. 


Life factor for flot.plote 
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Life factor for nesting ripple 





























Spring rate (k} Ib/inéh/conv/inch 


Material thickness(h) 
3 SPRING RATE FOR NESTING RIPPLE 


thick diaphragm. Referring to spring rate Curve No. 
3, we can expect about 160 lb/in/convolution times 
120 Ib/in/conv 

17.6 lb/in 
N 6.84 conv (use 7). A stroke of 0.46 in/conv 
times 7 conv = 


0.748 120 lb/in/convolution; then 





0.322-inch total stroke possible, 
which is well over 0.250-inch valve lift. If we con- 
sider a smaller span, 0.200 inch with 0.0025-inch 
thick material, 
K = 240 lb/in/conv times 0.748 179.5 Ib/in 
conv; which would require 
179.5 lb/in/conv 
17.6 lb/in 


The 0.250-inch span and 0.003-inch thickness there- 


10.2 conv. 














0.020 
Moximum stroke in comoression 
PITCH FOR NESTING RIPPLE 


fore seem best. 

Let us examine life expectancy. Referring to 

Curve No. 5, life factor (LF) is 3.5. In order to ob- 

tain LF for stroke, we determine stroke per convolu- 
0.250 inch 


tion to be —= 
7 conv 


0.0357 in/conv. 


From Curve No. 6, we read LF = 6.3. Therefore, 
3.5 + 6.3 = 9.8 total LF. Life expectancy Curve 
No. 7 indicates about 12,000 cycles. 

From the foregoing we determine the final bel- 
lows design specification to be: 

Contour nesting ripple 

Material AM 350 

h = 0.003 inch 


Span 0.250 inch 


OD = 0.250 + 0.748 — 0.998 inch 
ID ~~~ 0.748 — 0.250 = 0.498 inch 
N= 7 
Ne ges 120 Ib in/conv — 17.1 Ib/in 
7 conv 
Pp = 0.046-inch maximum stroke + 0.010 NP 
= 0.056 inch. 
Free length of bellows — 7 conv times 0.056-inch 
pitch — 0.392 inch. 





Design information presented in this article was provided by 
the Metal Bellows Corp., Wellesley, Mass. Illustrations were 
provided by Minneapolis-Honeywell Regulator Co.; Pacific 
Scientific Co.; Crosby Valve & Gage Co.; General Controls Co. 
(Hammel-Dahl Div.); 
Metal Bellows Corp. 


North American Aviation, Inc., and 


For Free Reprints of the Above Article, Circle 526 on Reader-Service Card 


DESIGN NEWS—FEBRUARY 27, 


1961 





NEW PRESSURE DIFFERENCE SWITCH 


SENSES A LOW DIFFERENCE OF 10 P.S.I. EVEN 
IN A SYSTEM AS HIGH AS 5000 P.S.I. 


wos USTMENT 





FILTER 











PRESSURE 
SWITCH 


9653 P MOUNTING 
[© BRACKET 

WARNING ROTATES 

CIRCUIT 360° 


Example: 

FILTER INSTALLATION. 
When the filter be- 
comes clogged, the 
switch senses the 
pressure difference 
across the filter’s in- 
let and outlet and 
actuates a warning 
circuit. 


Low—~ A = 
oe —— 
seacep—” —/ gy t. \ 
PISTON | 


SENSING 
La | ts 


ELEMENT 


HIGH 
PRESSURE 


The new Model 9653 is constructed to 
sense a difference from 5 P.S.I. to 140 P.S.I. between two 
pressures. A sealed piston sensing element actuates an 
electric circuit on increasing or decreasing of a predeter- 
mined pressure difference. It is applicable to oil systems 
ranging from 50 P.S.I. to 6000 P.S.I. working pressure. A 
high proof pressure rating of 9000 P.S.I. is your protection 
against damage from surges and shock loads. Field setting 
is simplified by means of an external adjustment screw and 
visible dial. 





WE DON'T USE 


LINKAGES & 
BEARINGS 


( Millions of cycles) Which wear quickly 
— (cause settings to 


No sticking— - ; 
Ga dirty fluid) _ switch to 


WE BUILD IN 





RUGGEDNESS 
Can take surges— 
(High proof pressures) 
Continuous operation— 





LABOR & MATERIAL SAVINGS 


UNSEALED 
PISTONS 


Which add to your 
installation cost (re- 
turn piping). 

Are critical to dirt-— 
(pistons get stuck). 


No return drain piping— 
(Sealed piston ) 
Mounts where convenient 
(Operates in any position, 
Not sensitive to vibration ) 











eS ee Sa 


arksdale valves 


6125 ALCOA AVENUE, LOS ANGELES 58, CALIFORNIA 
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MECHANICAL DEVICES 


Constant Mesh Gears Transmit Four-Speed Power 


Edward W. Schrader, Western Editor 


Gears remain in constant mesh in the four-speed 
power transmission for a tractor. The four speed set- 
tings range from two to six-and-one-half mph in 
either forward or reverse direction. Because the 
gears never change their direction of rotation, shock 
loading to the individual gears is reduced to a min- 
imum. 

Hydraulic clutches mounted on the gear shafts 
between gear trains provide the selection of speed 
and direction of power transmitted through the unit. 

Power for the crawler tracks goes from the engine 
through a torque converter to the transmission input 
shaft. A pair of clutches mounted on the input shaft 
passes the power to either or both of the right and 
left-hand tracks. Clutches located in the early stages 
of gear reduction are subject to less torque loading 
and, therefore, they may be smaller than if located 
in the drive wheels. 

For simplicity, consider the power transmitted to 
one crawler track. The opposite side will be similar. 
With a clutch engaged, the input shaft gear trans- 
mits power to a counter shaft. The power then flows 
to the change speed shaft by means of a clutched 
gear on this shaft. This power in turn is imparted 
to the output shaft by means of a clutched gear on 
the output shaft. All of the gears in the train are in 
constant mesh. 

The transmission has two output shafts, each re- 


CROSS-SECTION OF TRACTOR 
shows four-speed transmission 
mounted forward. Power take-off 
shafts are provided at rear of tractor 
with direct coupling to engine. Two 
additional power take-off shafts are 
provided forward in tractor, one 
passing through torque converter 
and tied in with transmission speed. 
Third shaft is high-speed and inde- 
pendent of torque converter and 
transmission. 


ceiving power in a similar manner from the input 
shaft. Torque tubes attached to the output shafts of 
the transmission deliver power to bevel gears, which 
in turn drive the right and left crawlers. Each gear 
in the transmission is paired with a clutch into a 
clutch gear assembly. The clutches on a clutch shaft 
are also in pairs, and when one clutch is engaged, 
the other is disengaged. 

Each clutch is keyed to its respective shaft. The 
clutches are operated by hydraulic pressure, with oil 
supplied through drilled passages in the shafts. 
When fluid pressure is applied to pistons within the 
clutch, the clutch plates engage. 

The plates in each clutch are positioned in alter- 
nate order in the clutch drum. The opposing clutch 
plates are meshed by means of teeth with the clutch 
drum. They rotate whenever the shaft rotates. The 
friction clutch plates are meshed by means of teeth 
with the gear. They rotate whenever the gear ro- 
tates, or they idle whenever the gear idles. Engaging 
a clutch, therefore, causes a gear to begin rotating 
with an already rotating shaft, or engagement causes 
a shaft to begin rotating with an already rotating 
gear. Springs disengage the clutch plates when the 
hydraulic pressure is removed. The four-speed trans- 
mission is a design development of The Eimco Corp., 
Salt Lake City, Utah, and is used to power the Model 
103 Tractor. 
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Engage clutch Cl 
REVERSE HIGH SPEED 


Engage clutch B2 























FORWARD HIGH SPEED 


DIAGRAMS show power transmitter to left-hand 
track through gears and clutches. With clutch A 
engaged, power flows from input shaft through 
gear 1, to counter shaft containing gear 3. For 
forward high speed, clutch Bl engages to trans- 
mit power from gear 7 to gear 9 along same shaft 
centerline. Gear 9 drives gear 12, and clutch C2 
engages output shaft. 


UU 


ot eet On On Ne ee ee 


LLL eee 


Engage clutch 









































Engage clutch C2 


FORWARD 2ND SPEED 


Clutch C2 


FORWARD DRIVE AT SECOND SPEED: 
clutch B2 engages and clutch B1 disengages, caus- 
ing power to transfer from counter shaft to 
clutch shaft using greater speed reduction. 
REVERSE HIGH-SPEED POWER is transmitted 
to output shaft through clutch Cl. Output shaft 
reverses rotation, but gears always remain in 
mesh and rotate in same direction. 
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An additional 
Bunting service 
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NOW available from Bunting distributors all over America 


Bunting nylon puts at the disposal of engineer and manu- 
facturer a tested material for bearings and parts that fully 
meets all requirements in which the unique qualities of 
nylon are desired. It is strong, tough, heat resistant, 
rigid but with high embeddability, and practically self- 
lubricating. There are many and various applications 
where Bunting nylon will improve performance. 


@ Bunting nylon is available from stock in solid rods, 
extruded tubes, tubular bars, pressure tubing and plate. 

@ Unusually wide range of sizes and shapes provides low cost 
fabrication and minimum of machining. 

@ It is readily machined, blanked, ground, turned and 
welded or bonded with adhesive. High production speeds 
can be maintained. 


Bunting nylon expands Bunting’s comprehensive service 
—now supplying bearings, parts and bars made of cast 
bronze, sintered metals, aluminum and nylon. Available 
from stock or made to blueprint for production and 
maintenance requirements. 





MACHINE SHOP SERVICE 


Small lots of bearings, or parts made of Bunting Nylon, Cast Bronze, 
Sintered Bronze, or Aluminum can be made immediately at low cost 
by fully equipped emergency machine shops in Bunting branches. The 
wide range of sizes of Bunting Stock bearings, bars and 

Nylon shapes makes the alteration of a stock item easy 

and economical. Your local Bunting Distributor can 

arrange for such work. 


@ Write for Nylon Catalog No. 32. Nylon Technical 
Brochure No. 33. 


@ See our new complete General Catalog No. 61 in 


llc 
Sweet’s Product Design File Bu of write for a copy. 


The BUNTING Brass and Bronze Co., TOLEDO 1, OHIO 


BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF 
CAST BRONZE, SINTERED METALS, ALUMINUM AND NYLON 
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SCOTT OUTBOARD S “Race-Horse Spirit... Work-Horse Power” 


Performance assured 
with wwxocTroR Sealing 


Scott motor owners know the satisfaction of su- 
perior outboard power—rocket getaway .. . 
smooth idling . . . sustained high-speed cruising 
—with fuel-saving economy! 

It was Scott power that set the 1960 outboard 
endurance run down and up the Mississippi— 
4153 miles — in 165 hrs., 15 min. (Photo above.) 

Sealing specifications play no small part of 
Scott motor dependability. For maximum power 
output . . . efficient carburetion and cooling. . . 
tight lubricant retention and water exclusion . . . 
heavy emphasis is placed on high-quality gaskets 
and oil seals. 


Engineered Sealing—a Victor Specialty 


For marine power units as for all types of engines, 
machinery and appliances, Victor sealing assures 
dependable, economical sealing. In standard gas- 
ket and oil seal designs, Victor’s complete lines 
provide the widest selection. For nonstandard 
needs, 50 years’ experience in designing and 
manufacturing to specification is at your service. 


Write for New Catalogs 


Comprehensive engineering catalogs for sealing 
specifiers are available through your Victor Field 
Engineer, or by letter request. Please state 
whether interested in gaskets or oil seals—or 
both. Victor Mfg. & Gasket Co., P.O. Box 1333, 
Chicago 90. Canadian Plant: St. Thomas, Ont. 


VICTOCOR soft packing, metal 
core cylinder head gasket 


VICTOPLATE fiber-synthetic 
rubber shim gasket 


= fe Wey) 
dk 


ASBESTOPAC asbestos-synthetic 


rubber drain cover gasket 


oe 
( la 
<6 


v eee A 


VICTOPAC asbestos-synthetic VICTORITE treated plant fiber 
rubber cover plate gasket packing carburetor adapter gasket 


CORBESTOS steel-core asbestos 
power head odapter gasket 


TYPE K31 VICTOPRENE 
limited-space appli 


x 


—\ cation oi! seal for water 
fy \ TF and bailer pump: 
/ . 
, TYPE K4 VICTOPRENE 
f- 


dual-lip oil seal for propeller//s 


shaft ond crankshoft 


WECTOR. ............. 


GASKETS « OIL SEALS ¢ PACKINGS « MECHANICAL SEALS 


IDEAS... 
MECHANICAL DEVICES 


Rotating Spool-Valve Piston 


Volrath Holmboe, Correspondent in Sweden 


Slow rotation of the spool-valve piston in a hy- 
draulic pressure regulator keeps friction to a min- 
imum. Continuous relative motion between piston 
and valve body maintains an unbroken oil film 
and cuts high starting forces or sticking. The ar- 
rangement provides increased accuracy and per- 
mits smaller dimensions. 

This regulator is used to maintain a constant 
radial force in a machine for life testing large 
ball bearings. Regulator and testing machine were 
developed by SKF, Svenska Kullagerfabriken, 
Goteborg, Sweden. Piston rotation at three rpm is 
by means of a low-speed electric motor from So- 
ciété Industrielle de Sonceboz S.A., Switzerland. 
With an area of only 20 mm?, the piston receives 
a load of 1:10,000 of that of the testing machine. 


Cross-piece 


Cylinder] 
housing) © 
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SOLVENT 
CHEMICAL 


COATING 


Neoprene _ Silicones 


“Viton” 
Acids good good fair fair 


Acetone good fair poor poor 


Cuts Regulator Friction 


Alcohols excellent good good good 


Spherical pivot Motor shaft Alkalis good excellent good good 


Aliphatic hydrocarbons poor good excellent excellent 


Sliding coupling 
Aromatic hydrocarbons poor poor good good 


Corona good excellent poor good 


Corrosive chemicals good excellent fair fair 


Cover plate 


Ethylene glycol 


excellent good good good 


Gasolines poor poor excellent excellent 


Greases poor good excellent excellent 


Counter Hot hydraulic fluids good good fair ; fair 


weights Jet fuels poor poor good good 





Non-oxidizing acids, bases good good good | good 


Mineral, vegetable oils fair good excellent excellent 
Petroleum oils poor good 
Phenol 


Ozone good 


excellent excellent 


excellent fair poor poor 


excellent poor excellent 


Oxygen, oxidation excellent excellent poor excellent 


To bearing tes 
Solvents poor fair good good 


Sunlight good excellent poor | good 


Pick the coating of Du Pont Fairprene 
that has the chemical resistance you need 


Elastomer coatings of ‘‘Fairprene’’* 


xt 


| 


NN\ 
a 


. 


a 


Ly 
“itil 














MOTOR ROTATES VALVE SPOOL together with three- 
legged frame. These parts also move vertically. Hydraulic 
pressure on piston is balanced by mechanical counter- 
weights which thus determine pressure maintained and 
force applied to bearing under test. Piston motion opens 
proper valve section. Frame is pivoted at upper end of 
piston. Spherical pivot surfaces of different radii absorb 
misalignment between frame and piston because of oscil- 
lations of counterweights. Pin through extension of piston 
rod fits into slots in cross-piece at top of frame to insure 
positive transmission of torque. Sliding coupling between 
rotating unit and motor permits relative vertical motion. 
Coupling consists of three pins extending from flange at 
motor shaft end. These pins fit into corresponding holes 
in cross-piece. Piston stroke is limited mechanically by 
cover plate and collar on cross-piece, and cylinder end and 
collar on extension of piston rod. 
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offer youaremarkablerangeofchemi- 
cal and solvent resistance—as you 
will note in the chart above. 

An exclusive calendering-coating 
process at Du Pont combines these 
elastomers with special fabric sub- 
strates to produce design materials 


*Du Pont’s registered trademarks. 


FRE 


12-page booklet describes all basic specifi- 
cations, properties, uses and performance 
characteristics for “‘Fairprene”’ coated fab- 
rics and cements. 


COATED FABRICS 
MANUAL 


REG. U.S. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING 
«+» THROUGH CHEMISTRY 


with an endless variety of chemical 
and physical properties. 

“‘Fairprene”’ constructions are now 
being used in hundreds of applica- 
tions—ranging from automotive fuel 
pump diaphragms to curtains that 
withstand the searing temperatures 
of missile blast-off gases. 


Why not let Du Pont help you 
evaluate ‘‘Fairprene”’ for designing 
new products or improving old ones? 
For more information and your copy 
of our coated fabric manual, mail 
coupon or write: E. I. du Pont de 
Nemours & Co. (Inc.), Fabrics Div., 
DN-2, Wilmington 98, Delaware. 


MAIL THIS COUPON TODAY 


(_] “‘Fairprene’’ coated fabrics. 
{_] Du Pont Technical service. 


E. I. du Pont de Nemours & Co. (Inc.) 
Fabrics Division, DN-2, Wilmington 98, Delaware 
Please send free information on: 


I am interested in using a coated fabric for 





Name 


Position 





Company 








Address 





Zone State 





City 
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Engineered by Tinnerman..-« 


SPEED CLIPS’ reduce costs, simplify assembly 
and servicing on Maytag “Halo of Heat” Dryer 


Clothes are dried efficiently in the famous Maytag 
“Halo of Heat” automatic dryer. And now the 
quality of the “Halo of Heat” dryer is even better 
than ever because its unique circular heating ele- 
ment is fastened quickly, securely by 22 special 
Tinnerman Speep Cures developed by joint efforts 
of Tinnerman and Maytag designers. 

Each one-piece SPEED CuiP eliminates a separate 
welding operation on the “Halo of Heat” assembly. 
Various screw-driving operations formerly required 
on Maytag’s assembly line to capture the ceramic 
insulator and secure the mounting clamp were also 
eliminated, with equally interesting reductions in 
cost. Now, the stainless steel, vibration- proof 
fastener is snapped in place with simple “button- 
hook” action. No special skills or equipment are 
required. Assembly and parts costs have been 
reduced . .. substantially! Serviceability in the field 
has been improved. 


A free Tinnerman Fastening Analysis of your 
own product can show you where similar assembly 
and cost-saving advantages are possible. Call your 
Tinnerman representative—he’s listed in the Yellow 
Pages under “Fasteners”. Or write to: 


TIN N ERMAN PRODUCTS, inc. 
Dept.12 + P.O. Box 6688 «+ Cleveland 1, Ohio 


TINNERMAN 


FASTEST THING IN FASTENINGS® 


CANABA: Dominion Fasteners Ltd, Hamilten, Gutarie. GREAT BRITAIN: Simmonds Aerecessories Ltd. Treforest, Wales. FRANCE: Simmonds S.A. 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY: Mecane-Buady Gmbil, Heidelberg. — 
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Scroll Shaft | 


Edward W. Schrader, Western Editor 


In the reel-launcher for a supersonic tow target, 
a scroll shaft moves the reel axially to lay the 
wire evenly on the reel. The wire is 0.040-inch 
dia music wire. The reel drum carries and level- 
winds approximately 34,500 ft of this size wire, 
or the drum carries the drum’s volumetric equiv- 
alent of stepped or tapered tow wire. 

An air turbine operating up to 5500 rpm turns 
the drum. This provides a cable reeling speed of 
1840 fpm with a full drum, or 1190 fpm when all 
tow line is extended. At the low air speeds of 
200-250 knots, the turbine develops approximate- 
ly 12 bhp. This is sufficient power to start and 
reel all tow line extended. 

The launcher is attached to the reel by a rotat- 
able pylon. A 28v d-c motor mounted in the tail 
cone of the tow reel section driving a gear train 
revolves the launcher 90 deg about the reel axis. 

A single control unit in the cockpit controls 
the reel-launcher. Turbine speed is controlled by 
varying the pitch of the turbine blades. In the 
pilot’s control unit are a turbine pitch indicator, 
turbine rpm indicator, cable footage counter, 
cable cutter switch, launcher up/down switch 
and launcher position warning light. An automat- 
ic brake actuated by an overspeed relay prevents 
reel overspeeds. 

The Model DXL-6C Supersonic Reel-Launcher 
is a design development of Del Mar Engineering 
Laboratories, Los Angeles, Calif. 
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Level-Winds Wire for Supersonic Tow Target 


Drum-—support shafts Scroll shaft 


bie, Sree: 
aie 
Main drive- 
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shaft 

















Turbine blades < 








Scroll-shaft drive 


Main —drive gearing Scroll to drum drive 


(axial movement) 


Pulleys 


/ V/ 
\ Explosive squib 





Wire 


Pulley Roller set 
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LAUNCHER 








Rotation-absorption spring 


REEL DRUM rotates about scroll shaft to move drum axially 

for level winding of tow wire. Wire passes over three pul- 

leys in boom to fourth pulley on launcher and then to tow 
7 target. An explosive squib operates cable cutter between 
REEL-LAUNCHER mounts on single pylon on wing. first two pulleys in event target is damaged by hit. Launcher 
Launcher and target rotate from horizontal stowed posi- contains large spring to absorb rotational energy of tow reel 
tion to down position for towing. This positions launcher when target is recovered into launcher. Friction material in 
far enough below wing to launch and recover target in aft portion of launcher tube prevents rotation of target in 
undisturbed air. When stowed in up position, target is launcher. Three nylon roller sets at 120 deg guide spring rod 
well above ground clearance line. movement. 
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NYLON AND 
TEFLON BALLS 


Thanks to special grinding and 
finishing methods, ITI Nylon and 
Tefion ® balls are FREE OF EM- 
BEDDED SURFACE GRIT. 
Their clean, clear finish assures 
THE BEST in reliability for 
your products. 

Nylon balls (Zytel ® “101”’) are 
strong, lightweight and practical- 
ly inert to most chemicals. Teflon 
balls have high lubricity and are 
completely inert to nearly every- 
thing. Both are available from 
stock—Nylon in 15 sizes, *4" to 
%”, and Tefion in 8 sizes, *%" to 
¥%”". Both are also made to order 
in any other size desired. WRITE 
for prices and samples (free on 
letterhead request). 


on 


We also make precision balls of all other workable ma- 
terials, including stainless steels, carbides and special 
alloys—all sizes, standard and special—modified balls 
—hollow and plated balls—in experimental and mass- 


| production quantities. BULLETIN BU-1 gives details; 
| includes specs on stock balls of 8 materials. Want it? 
Write, phone or send the inquiry card. 


INDUSTRIAL TECTONICS, INC. 


manufacturers of precision balls and bearings 


BALL DIVISION | 3686 JACKSON RD., ANN ARBOR 1, MICHIGAN 


Circle 12 on Reader-Service Card for more information 
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# 5 HONEYCOMB AS AN ENERGY ABSORBER 


While honeycomb materials are used 
principally in light-weight, high-strength 
sandwich structures, increasing emphasis 
has been placed on the use of honeycomb 
to control forces exerted on decelerating 
objects. Such control is highly desirable 
in cushioning the impact of air-dropped 
supplies, protecting instrumented missile 
assemblies, providing impact-limiting 
linkages in landing gear structures, pack- 
aging fragile items, and protecting hu- 
man occupants of high speed vehicles. 


The Problem 

Instances requiring impact energy ab- 
sorption are generally typified by low 
tolerable deceleration rates for the struc- 
ture or its contents, high impact velocities, 
and small maximum allowable stopping 
distances. Such absorbers as mechanical 
springs, sponge or solid rubber, foams, 
cork, and wadding generally exhibit 
spring characteristics, in that the force 
transmitted through these absorbers to 
the object being stopped increases con- 
tinuously through the distance in which 
the absorbers contract. In addition, many 
of these materials do not absorb energy, 
but merely store it for release as rebound 
energy. 

If an absorber could exert a relatively 
constant non-rebound force throughout 
the entire stopping distance, that distance 
could be shortened, or alternately, the 
maximum force acting on the object in 
the same stopping distance could be ma- 
terially reduced. 





INFORMATION REQUEST 


Send to Hexcel Products inc. Dept. D-2 
2332 Fourth Street, Berkeiey 10, California. 


NAME_ 














2ONE__StAtE............. 
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Advantages of Honeycomb 
Honeycomb core materials tend to follow 
such a constant force curve, as shown in 
Figure l. 





DISTANCE 











The initial peak on the curve represents 
the point at which compressive failure 
begins. This peak can be lowered by pre- 
stressing the core to produce slight initial 
compressive failure. When subjected to 
further or subsequent loading, the pre- 
stressed core proceeds immediately to 
carry the crushing load, as shown by the 
dashed line curve in Figure 1. 

Figure 2 illustrates the appearance of 
aluminum honeycomb core before and 
after compressive failure. 


i : 


By designing a honeycomb core assem- 
bly with a specified cell depth this con- 
stant force can be applied over a prede- 
termined stopping distance. 


&* 


: ae 
Cae, 


Available Materials 


These principles apply to aluminum and 
paper honeycomb, and most similar 
honeycomb core materials fabricated 
from ductile metals and fabrics. Figure 3 
indicates the general range of energy ab- 
sorption capacity available in aluminum 
and paper materials. 
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These capacities can be further in- 


creased. by filling the cells with various | 


foamed materials. 
Optimum Solution 
The choice of materials by the designer 


will depend upon the particular require- | 
ments of the application. But it seems ap- | 


parent that the utilization of honeycomb 


offers the optimum solution—in terms of | 


weight and volumetric eficiency—to 
many types of energy absorption prob- 
lems. 
Others in This Series. Copies sent on request 
1. Honeycomb Sandwich Panels 
2. Honeycomb Sandwich Materials 
3. Successful Honeycomb Sandwich Design 
4. Honeycomb Design Characteristics 


HA Bx C EL propvucts Ine. 


World leader in honeycomb 

Executive Offices: 2332 Fourth Street, Berkeley 10, Calif. 
Plants: Oakland and Berkeley, Calif.; Havre de Grace, Md. 
Sales Offices: Long Island City, N.Y.; Fort Worth, Texas; 


Inglewood, 


Calif 


Reader-Service Card for more information 
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IDEAS ... 
MECHANICAL DEVICES 


Adjustable Rolls 


E. J. Stefanides, Central States Editor 


A new parts straightening machine automatically 
flattens stamped parts by passing them between 
a series of small-diameter work rolls supported 
by multiple large-diameter back-up bearings. The 
rolling action works the parts to relieve stresses 
and straightens them to within 0.002 to 0.003 inch 
of true flatness in one pass. 

This method completely eliminates hand 
straightening. Its success depends to a large extent 
on precise control of the space between the work- 
ing rolls and on adequate support for the rolls 
to prevent their flexing. 

To solve both these problems, the designers 
have applied some of the techniques which they 
have been using successfully on large mill-roller 
levelers. First, an inverted design is used. The up- 
per roll frame is fixed and all spacing and tilt 
adjustments are made with the lower roll frame. 
Roller spacing or height is accomplished by two 
screw-positioned wedges manually driven by hand- 
wheels. Tilt adjustment is provided by mounting 
the lower roll frame in a semicircular saddle. The 
tilting moment is applied to the frame by a yoke 
actuated by an eccentric shaft. Shaft is handwheel- 
driven through a gear-reduction unit. 

Second, the working rolls are supported by a 
staggered arrangement of heavy-duty roller bear- 
ings cantilevered from pedestal-mounted shafts. 
This method provides maximum roller, bearing 
and shaft sizes in the space allowed, as well as 
maximum rigidity for the working rollers. 

This machine was designed and is manufac- 
tured by the Voss Engineering Co., Pittsburgh, 
Pa. 


Work rolls. 


Eccentric 
shott 


Tilt handwheel 


Height adjustment handwheels 
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What’s so uncommon 


Straighten Parts in Single Pass 
about 


fe bac this 
timer... 


ee) 
a 
Soddle | fm MWB ogy 




















VC-300 


variable-cam timer 
Eccentric 


GT-100 
general-purpose timer 


TABER (SLED Y/NLE SYSTEMS 


For Electrical Measurement of PRESSURES, actuate indicators, What's mbeediinen about 

recorders and controllers. these timers? It’s the motor, 

L ? the heart of any timing de- 

Because the TELEDYNE can be DIRECTLY cable-connected to the vice, which is common to 

~ a TABER INDICATOR (or ANY quality recorder or controller) as far as Ya both. Uncommon because it 

_ mile away, it becomes your best choice for measuring all gas and liquid is uniquely adaptable to 

ae ma a pressures. No Auxiliary equipment is required, as the Taber Indicator has its unusual configurations. The 

own pre-amplifier and power supply. In addition, (1) Teledyne has an easy VP-III motor offers extra 
r | } 
| § 


i 


- : reliability, too — with posi- 

clean-out pressure cavity feature, (2) handles extremely corrosive media ( y, to 
such as sania NITRIC ACID and FLUORINE, (3) Bonded Strain Gage tive eee wre Bes 
construction makes it relatively insensitive to vibration or shock, (4) has gear train, and variable pole 


we . . . In addition to these versatile, reliable motors, other 
; > Linearit rotor ape ; ; ‘ ey: 
built-in overload protection at no extra cost. Repeatability 0.1%, y features of Lake-City timers merit careful consideration. The 


0.25%, Hysteresis 0.25%, Ambient Temperature —100° to +275° F, 1 VC-300 variable-cam, for instance, is the only one made of 
Millisecond response, Pressure ranges up to 10,000 PSI. corrosion-resistant aluminum. Less wear. Easier to adjust. 


' 


Write for //lustrated Literature VC-300 timers are available with up to ten 25-amp. circuits 

TABER INSTRUMENT CORPORATION ... for timing cycles from five seconds to several days. 

° . A hit," Or consider the GT-100 general-purpose timer — a single- 
Vthere the Accent is on Accuracy & Fa 


circuit “work-horse” for anything from signs to systems. 
Section 105 107 Goundry St. North Tonawanda, N. Y. Telephone: NX 3-8900 TWX-TON 277 Speeds from 1/60 to 10 rpm, with 25-amp. DPDT or SPDT 
switch. Lake-City’s VC-100 and VC-200 single-circuit 
variable-cam timers, too, use motors from the VP-III family. 


a 
Fete, im isn’t there a product you could be improving . . . or a new idea 
Ss el you might be developing — right now — with these advanced 
. pe Spade ; ; motors or timers? Write for full information. 
® 


LAKE CITY, INC. 


& SUBSIDIARY OF CONTROLS COMPANY OF AMERICA 
Model 236 Pressure Indicator Indicator- Recorder Indicator- Controller CRYSTAL LAKE, ILLINOIS 


Circle 14 on Reader-Service Card for more information Circle 15 on Reader-Service Card for more information 
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IDEAS... 
MECHANICAL DEVICES 


Lever Effect of 


Victor W. Wigotsky, Eastern Editor 





SEND FOR A COPY OF 28-PAGE CATALOG 66SR WHICH PROVIDES 
OPERATING DATA ON BREEZE CUSTOM UNITS AND DRAWINGS | The lever effect caused by inflating a flat hose 
AND SPECIFICATIONS OF ALL STANDARD SLIP RING ASSEMBLIES. | against the bottom of a roller produces efficient 


linear motion with few components and great 
flexibility. Length of travel is adjusted easily, 
and any tangential motion or degree of turn 
around corners is incorporated without any addi- 
tional parts or assembly changes. The low-cost 


apparatus can be fabricated essentially of sheet 
| metal stampings or die castings. 
The roller is attached to a carriage and rides 


over the hose. The latter is supported in a wing 


| channel which also guides the roller support 
| wheels. Air or hydraulic pressure applied to the 
| hose opens it to a round shape which creates a 


prying force against the bottom of the roller, in- 


| ducing a linear motion. It is possible, simply by 

curving the track, to go around corners or adjust 

| to any required combination of straight and cur- 
vilinear motion. 

The design has other advantages; one of these 

is the self-sealing characteristic resulting from 


FOR LOWER COSTS=-FASTER DELIVERY | the cocking action caused by the application of 


the load at the guide rollers and the prying effect 
This slip ring assembly controls, powers and monitors the centrifuge arm of a motion of the pressure against the bottom of the hose 


simulator. Its production required the combination of highly creative engineering skills, | roller. 

well-equipped manufacturing facilities and diversified production methods available to The design uses hose inflation for integration 

you at Breeze. | of an automatic locking device for the carriage. 
The unit, having a duty cycle of 2000 amps, is only 48” high, yet contains 425 slip Symmetrical spring-loaded leaves, individually 

rings. These include both standard rings and rings engineered for this application. There pivoted on the roller axle, provide positive lock- 

are rings of flat and cylindrical design, electroplated rings and rings of fabricated con- | ing in either direction by the engagement of tabs 

struction in the assembly. when the hose is not pressurized. The expanding 


eae ‘ ; : ; i on the pressure side to unlock 
Whatever your slip ring requirement, it can be met without compromise hose a the tab i 
the carriage. 
at Breeze. 


Se ; Choice of a flat hose substantially improves the 

For general applications, Breeze offers a line of field-proven stand- 2 j 
gee \" Vy" Th actuator’s operation. A round hose has been used, 
ards with ring envelope diameters from 1” through 1042”. These are n: welsity nein the oellen tek wp tees tod eal 
flat, fabricated assemblies built from off-the-shelf components to the hose, resulting in loss of efficiency from in- 
insure rapid delivery at reduced costs. consnet Geletii 

For custom applications including general purpose control and The hose linear actuator was designed by The 
power, radio frequency and video, high voltage, high speed instru- Jerome Murray Corp., New York, N. Y. 
mentation and switching, Breeze produces flat, cylindrical or con- 
centric assemblies using all standard construction methods, fabricated, 


electroplated and plastic molded. 


| é 

CURVILINEAR MOTION RE- 

BREEZE BREEZE CORPORATIONS, INC. | GUURED, Sox enecigle, in. weep 
nade. iho 700 Liberty Avenue, Union, New Jersey « Telephone: MUrdock 6-4000 around windshield wiper, is ac- 
complished simply by curving 

Manufacturers of electrical, electro-mechanical and hydro-mechanical track. Also, where more power 


is required, it is possible to in- 


components and systems and fabricated metal : 
pe sy fabrica _ products stall two hoses in I-beam. 


Circle 16 on Reader-Service Card for more information 
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Inflated Flat Hose Produces Efficient Linear Motion 


Locking tab 


Locking holes 


Locking leof 


Hose roller 


Guide roller 


Hose roller 





Guide roller 


























HOSE LINEAR ACTUATOR 


HOSE ACTUATOR, requiring no packing, seals at any posi- 
tion along its length as carriage tilts roller against unpres- 
surized flat hose. Stroke length is virtually unlimited. Rising 
movement of roller when hose is inflated is used to provide 
locking device for carriage. Spring-loaded locking leaves are 


pivoted individually on axle. With no pressure in hose, tabs 
on leaves engage holes in track. When hose is pressurized, it 
raises leaf on pressure side, lifting tab from hole and permit- 
ting carriage motion. Tab on flat side simply ratchets along 
track. 


Pressure this side 


Pressure rollers 











QUALIFIED 


witch Users.... 


IS WORTH 
$7.50 


Includes 2 spring blades, 
for 2 force ranges 


$8.50 VALUE! 
YOURS FOR 


*1.00 


@ Measures switch contact 
pressure 

@ Measures switch operating 
force 


SIMPLY SEND $1 BILL, CHECK or MONEY ORDER 


with coupon. Cherry offers this valuable force gauge (below 
cost) for your name and coupon data. Engineering assistance 
is a plus factor when you select from over 8000 Cherry snap- 
action switch variations. 


Please rush me Cherry force gauge. 
Our yearly switch use is 


O 2,000 [) 5,000 [J 10,000 [j 20,000 [) Above 


RRP RAE 





Company 


Address 


Ss] 


City ae a Zone_____State 


Phone: Idlewood 2-8182 


HERRY ELECTRICAL PRODUCTS CORP. 


1649 Deerfield Rd., Highland Park, Ill. 


Circle 17 on Reader-Service Card for more information 
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SUPER DIAMOND 
FLOOR PLATE... 


--- EASY TO FABRICATE 


Shear it, form it, weld it. A. W. Super Diamond is easily 
fabricated with standard shop equipment. Non-directional 
pattern matches up from every angle. 


..- EASY TO CLEAN 


Sweep it, hose it, mop it. Unique pattern lets water drain off 
in all directions. No pockets to hold dirt or water. A. W. 
Super Diamond is the easiest-cleaning floor plate. 


... NON-SKID 


No slide, no slip, no skid. A. W. Super Diamond puts your 
plant on a safe footing. Use it on steps, ramps and walkways 


—it provides traction even when wet. 


_ WRITE FOR BULLETIN SD-S1I 


ALAN WOOD STEEL COMPANY 


Conshohocken, Pa. - STEEL PRODUCERS WITH THE CUSTOMER IN MIND 
DISTRICT OFFICES AND REPRESENTATIVES: Philadelphia « New York e Los Angeles «+ Boston « Atlanta 
Cincinnati « Cleveland « Detroit * Houston « Pittsburgh « Richmond ¢ St.Paul « San Francisco « Seattle 
Montreal, Toronto and Vancouver, Canada: A. C. Leslie & Co., Ltd. 

Circle 18 on Reader-Service Card for more information 





IDEAS... 
MECHANICAL DEVICES 


Threaded Double Eccentrics 


Lars G. Soderholm, Midwest Editor 


A new, economical Micro-Projector designed for 
the hobby field uses two threaded double eccen- 
trics to align the projector bulb filament to the 
projector optical system. The low-voltage projec- 
tor bulb operates inside a styrene housing through 
two plastic condenser lenses. The optical system 
is highly efficient, considering the brightness of 
the image projected by the small 6v bulb supply- 
ing the illumination. 


Because the location of a filament within the 
bulb cannot be predicted, a means of varying the 
bulb position had to be incorporated in the pro- 
jector design. This was done through double ec- 
centrics and allows the user to get even lighting 
of the screen or to accent certain parts of the 
projected image with light. 


Since inexperienced persons are expected to 
use the Micro-Projector, the current voltage is 
reduced by a 6v transformer that plugs into an 
electric outlet. The lamp bulb which supplies the 
light draws only 0.3 amp. Because of the small 
energy requirements of the bulb, it was possible 
to house the bulb and plastic condenser elements 
in a styrene housing without danger of distortion. 


The optical system requires a large amount of 
the light from the lamp to be sent through the 
optical system to be projected on the screen. This 
was accomplished by using two condenser lenses 
situated close to the bulb. One of these lenses is 
an aspheric. The objective or projection lens con- 
sists of two double convex glass lenses. 


In operation, a slide with the object to be 
viewed is inserted in the Micro-Projector holder. 
The screen then can be positioned on the die-cast 
base until the required magnification position is 
established. The objective lens then can be ro- 
tated in a threaded holder to focus the image on 
the screen. A translucent screen is furnished for 
back viewing and an opaque screen for front view- 
ing. The screen can be removed for projecting 
against a wall or movie screen. At 15 ft, a 1000- 
power magnification is obtained. 


The electric Micro-Projector was designed by 
the John R. Miles Co., Skokie, Ill., for Skil-Craft 
Corp., Chicago, IIl. 
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Position Lamp in Micro-Projector 


PROJECTION BULB is positioned by two threaded eccen- 
trics, one turning inside the other. Locking knob secures posi- 
tion once set. Double plastic condenser lens sends light 
through slide to glass objectives. Objectives can be focused 
in threaded mount. Plastic tongue in housing projects into 
root of threads on focusing mount to remove any play. 


Condenser lens 


Eccentric 


Screen frame 


Focus knob g 


— 


1000X at 14 feet 





Eccentric 


25K 30X 35K 40X 45K 50x 
5) 
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Section B-B 





1) Cut off the required 
length of V-Belting. 


MAKE UP YOUR 
OWN V-BELTS... 
IN ANY LENGTH 


with 


ALLIGATOR 


V-BELT 


FASTENERS 


AND A LENGTH OF CROSS- 
WOVEN TYPE V-BELTING 


(2) Attach Alligator 
V-Belt Fastener 


&} Thread belt ends around 
sheaves and join fastener 


FAST AND EASY INSTALLATION 


ORDER FROM ON ALL V-DRIVES 


YOUR 
DISTRIBUTOR 


or write to us 
for bulletin 
no. V-227 


C ONE STRONG SEPARABLE ») 
ALLIGATOR FASTENER 
ZILLA, STEEL LACING COMPANY 





4708 LEXINGTON ST. ° CHICAGO 44, ILLINOIS 
Circle 19 on Reader-Service Card for more information 
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7% 
COMPLETE 


in Hydraulic 
Transmission 


When stamped on Anchor 
hydraulic components . . . the 
Anchor emblem is your definite 
assurance of constant, uniform 
quality in design, engineering 
and manufacture . . . and com- 
plete reliability in hydraulic 
transmission lines. Anchor 
fluid power components elimi- 
nate equipment downtime... 
production delays . . . idle 
manpower. 

Anchor’s comprehensive line 


398 North Fourth Street, Libertyville, II. 


RELIABILITY 


+ 


of Hydraulic Hose Assemblies 
with Pressed-On, Reusable, 
Clamp-Type or 4-Bolt Split- 
Flange “‘O”’ Ring Head Cou- 
plings . . . Hydraulic Hose . . . 
Adapters, Adapter Unions, 
Pipe Fittings, and SAE Boss 
Fittings with the greatest va- 
riety of thread combinations— 

ipe, J.I.C., SAE—give long 
Fife. uninterrupted trouble-free 
service . . . with minimum 
maintenance. 

Andy Anchor says: 


= . “Remember . . . Send for the | 
ANC HOR Coupling Co.Inc. Condensed Catalog ...tohelp | 


you choose the right Anchor 
hydraulic component for your 
equipment,” 


Circle 20 on Reader-Service Card 
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Wire motor mount cut costs, ab- 
sorbed vibration, reduced weight. 


Wire/strip paddle arm for clean- 
ing unit reduced costs 70%; ended 
noise problem. 


Wire guide is lighter, easier to 
clean, much lower in cost. 


«Litch 


AND COMPANY 
64 CLINTON STREET, BINGHAMTON, NEW YORK 


Circle 21 on Reader-Service Card for more information 


Wire and wire/strip 
components improve the 
quality, efficiency and 
appearance of finished 
products. 


CUT COSTS 


Wire and wire/strip 
components save on 
tooling, machining, 
and materials. 


Improve Design 


Wire and wire/strip are 
strong and light; welds 
are stronger than 

parts joined. 


Modern Look 


Wire and wire/strip offer 
functional, decorative 
values. Finishes include 
Lustre-Zinc® (also avail- 
able in attractive colors), 
nickel, chrome, brass, 
cadmium and electro- 
polished stainless steel. 


Free Package 


Send now for our 
Wire/Strip component 
design package. New 
handbook describes com- 
plete production facilities 
for fabricating wire 
forms, welded wire and 
strip assemblies, light 
stampings and staples. 
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Hefting a Heavyweight 


.--A SNAP with 


SAGINAW »/» SCREWS 





b ae 
i ee 


/ s 
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Insert shows “fifth wheel” unit of the Air Force 
Minuteman ICBM Transporter-Erecror. Tractor and 
trailer under carriage built by GMC Truck and 
Coach Division. 


Qaainaw 6... 


22 


Low-friction Saginaw Ball Bearing Screws allow a small electric motor in the “fifth 
wheel” unit to rapidly raise and lower the forward end of this transporter of a 
65,000 pound missile . . . allows the transporter to pass under highway overpasses 
and other low clearance obstacles en-route to underground launching sites. 


Also, Saginaw b/b Screws are used for leveling jacks on the rear sides of the 
carriage unit. The effort required to level the undercarriage is so small the jacks 
are hand-operated. Each of the jacks has a capacity of 65,000 pounds. 


The efficiency of Saginaw Ball Bearing Screws and Splines is being used by 
designers of today’s space, air and ground handling systems. They can lower 
operating costs, reduce maintenance and simplify designs. And they often reduce 
installation costs. Whatever your application problem, call on Saginaw to help solve 
it with Saginaw b/b Screws! Saginaw Steering Gear Division, General Motors 
Corp., Saginaw, Michigan—world’s largest producers of b/b screws and splines. 


WRITE TODAY FOR NEW 1961 ENGINEERING DATA BOOK OR REFER TO SWEET’S DESIGN FILE 


Circle 22 on Reader-Service Card for more information 
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IDEAS... 
MECHANICAL DEVICES 


Threaded Rollers Cut Friction 


G. B. Bernard, Correspondent in France 


Several threaded rollers are placed between a nut 
and its screw to replace sliding with rolling fric- 
tion. The same effect is achieved as with ball-bear- 
ing screws, but in a simpler manner. 

Special triangular threads with convex faces are 
used. Point contact between roller, nut and screw 
threads provides almost pure rolling and practi- 
cally no sliding friction. Contacts are equivalent 
to a large number of balls, whose active portions 
are represented by the roller thread sides. Ninety 
percent or more efficiency is claimed. This heli- 
coidal bearing is used extensively in vehicles, 
machine tools, valve controls, nuclear industry 
and others. It is manufactured and marketed by 
“La Technique Intégrale” 18bis rue d’Anjou, 
Paris 8eme, France, under a Swedish patent. 
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on screw 
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Driven nut 





Driving torque 
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Driven screw 
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Driven screw 





in rotation 


Driving 
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Driven torque 
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Driving pull 
on screw 











HIGH EFFICIENCY results in complete reversibility and 
allows all combinations of movement. 
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and Play in Screw Drive 
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Roller Equivalent ball 


EQUIVALENT BALLS of each roller are represented only 
by their convex contact points. Number of these equi- 
valent balls is very great in comparison to a standard ball 
screw and nut, and no sliding friction between balls exists. 


Threaded rollers 


PRINCIPLE: Threaded rollers are between nut and screw. 
Rollers cannot slide, but only rotate. Pitch and width are 
same as those of nut. Screw threads can vary in pitch 
and number to achieve different advances per turn (and 
even reverse action) without loss of efficiency. 
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CMPC custom molds 


phenolic heat deflector 


for General Electric ranges 


1961 


Certain models of General Electric’s new line of Mark 27 built-in ranges are 
sporting an attractive CMPC-molded phenolic heat deflector. The 26-inch com- 
pression molded deflector, with a top continuous use temperature of 400 degrees F, 
is used to divert oven heat from the range control panel. By isolating controls from 
the effects of heat, the CMPC part helps insure longer, trouble-free service— 
something for which General Electric is famous. 

Can the advantages of plastics be applied to your products? When you talk to 
CMPC, more than forty years experience plus complete compression and injection 
molding facilities are brought to bear on the problem. 


CMPC 


CHICAGO MOLDED PRODUCTS CORPORATION 
1020 A North Kolmar Avenue 
Chicago 51, Illinois 


Please write direct to supplier, mentioning 
Design News 





IDEAS... 
MECHANICAL DEVICES 


Garlock offers dozens of different types of 
rubber, each carefully chosen and proc- 
essed to meet your exacting needs 
. natural rubber with high tensile 
strength where real “rubber-like”’ prop- 
erties are required .. . styrene butadi- 
ene rubber, the work horse of the in- 
dustry—a low cost material for use 
where a good, rugged general purpose 
compound is required . . . neoprene rub- 
ber where good oil and abrasion re- 
sistance and aging characteristics are 
important. In addition, Garlock offers 
a wide range of nitrile and butyl com- 
pounds where their special properties 
are required. For more difficult appli- 
cations Garlock offers a complete line 
of specialty rubbers from silicone for 
high and low temperature 
service to VITON* for ex- 
treme temperature and sol- 
vent resistance. 
Thoroughly tested to meet 
ASTM standards. Over twenty 
various tests are conducted 
on rubber materials before, 
during, and after manufac- 
ture to assure top perform- 
ance. First, the rubber is 
carefully compounded and 
mixed exactly to specifica- 
tion. Then it is measured 


Ratchet-Adjustment Increases 


Lars G. Soderholm, Midwest Editor 


RUBBER 
in Design 
Engineering 


<4 


Oil Resistant 
Neoprene 


Poor-fair Fair Good 
Excellent Excellent 


Non-Oil att 


PROPERTIES Natural SBR 





Tear Resistance Excellent 
Abrasion Resistance Excellent Good 
Compression Set Resistance Good Good Very good Good 
Permeability to Gases Fair Very good Very good 
Aging (Sunlight) Poor Poor Fair Excellent 
Aging (Oxidation) Good Good Fair Good 
Aging (Heat, max. temp. F) 200 250 250 
Solvent Resistance 


(Aliphatic Hydrocarbons) 
_ (Aromatic Hydrocarbons) 


Good-Exc. Fair 
Fair-good Poor 
Fair-Exc. Fair 


Very poor 
Very poor 


Very poor 


A conduit bender is made with ratchets on its 


o 


This table gives you an idea of how some rubbers react 
to various conditions. In designing, consult your Garlock 
rubber specialist to achieve best application results. 


Oil Resistance 
(Low Aniline) 

Oil Resistance 
(High Aniline) 


_ Gasoline Resistance 


(Aromatic) 


Falitics Weskitence 


__ {Non-aromatic) 
Acid Resistance =. 
(Cold, min. svc temp. F) 


he 





Very poor 
Very poor 
Very poor 
—65 








—65 





Fair-Exc. Good 
Fair-good 
Good-Exc. 
— 65 





{ 
j 


a 


for durometer hardness, 
tensile strength, elongation 

. resistance to water, 
weather, temperature... 
many other vital character- 
istics. Scientific measure- 
ments like this, using 
ASTM, SAE-ASTM, and 
military standards—plus 
quality control during man- 


ufacture—assure you of the finest rub- 
ber parts available. 


No two rubbers are sae 


Each has its 
points ; each per- 


forms better under one set of condi- 


support column to provide the numerous pipe 
support positions necessary in handling '- to 2- 
inch conduit sizes. Adjustable pin positions per- 
mit the bending pawl to engage with the ratchet 
teeth of any sized die shoe. 

The design problem was to make a bender that 
could handle on a single frame all the conduit 
sizes that normally would require four separate 
size benders. This was accomplished by providing 
a pipe support with a range of positions for use 
with EMT, rigid conduit and aluminum conduit. 
The size range of the die shoes requires two pin 
positions for proper operation of the bending 


s™ vi tions than another. In the design stage, 
eall in your Garlock representative. 
He’s a specialist in rubber parts and 


will assist you in selecting the proper 
material. Then, too, he may have sev- 


pawl with the die shoe ratchet. 
The pipe support is positioned by ratchet teeth 
on the support column. Positions are marked to 


5 eS 


eral cost-saving ideas to suggest. You 


GA RLOC HK 


can reach him at the nearest of the 26 
Garlock sales offices and warehouses 
throughout the U. S. and Canada. Or, 
write for Catalog AD-167, Garlock Inc., 
Palmyra, N. Y. 


Canadian Div.: 
Plastics Div.: 


Garlock of Canada Ltd. 
United States Gasket Co. 


Order from the Garlock 2,000 .... two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 


*Du Pont Trademark 


Circle 23 on Reader-Service Card for more information 
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indicate conduit size. In addition, when bending 
soft conduit, curved support shoes are required. 
Two curved shoes are incorporated into the pipe 
support where they can be flipped up and into 
position. 

For rapid, low-effort bends, a handle support 
cast in the die shoe provides a 1:1 ratio. To pro- 
vide proper mechanical advantage for bending 
heavier conduit, a ratchet handle with a pawl can 
be used. A large movement of the handle gives a 
small advancement of the die shoe by the pawl 
as it engages the die shoe ratchet teeth. A flexible 
cable connected to the pawl permits release of the 
pawl after the handle has completed its sweep. 

Ratchet-Rig mechanical conduit benders are 
made by the Blackhawk Mfg. Co., Industrial Div., 
Butler, Wis. 


27, 37H3 





Bender Frame Versatility 


TAR | 
1%4T-1¥%R 


2 ALUM 


Talebial—iamel-iel-jibee, shia 


UNITED Te Fo RIVETS 


SPEEDY INSTALLATION THAT CAN CUT YOUR FASTENING 
COSTS IN HALF .. . HIGH GRIP STRENGTH and now, THE 


View B-B 
CONDUIT SIZES 


tn, 
SS Ratchet 


Arernate in \ SY ae BEAUTY AND CONVENIENCE OF PRE-COLORED FASTENINGS! 


position 
\ peed and ease 


ire s faal> 


juct’s 


HERE’S HOW THEY WORK 

- ¥ “POP Rivets are inserted 

UNIITED . : , and set from the same side: 
‘ (1) “POP” Rivet (a hollow rivet 


- , » 

VW "| | ; oa i assembled on a solid man- 
y 4 drel) is inserted in the work. 

s a] (2) Jaws of the easy-to-use set- 

: \¢ ‘ ting tool grasp the mandrel. 
wa | Lg) (3) Tool is operated. Jaws pull 


back. Rivet is set. Mandrell 


i oe ; eM breaks and falls free. 
SHOE MACHINERY CORPORATION 
)N ONNECTICUT, | 
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SCams 
don t 
show 


Beautiful fit, beautiful look, beautiful soft drink 
dispenser. Beautiful job of close tolerance molding 
by General American. Working from wooden pat- 
terns, General American engineers designed six 
individual moldings. The shrinkage of each sepa- 
rate part was calculated to the thousandths of an 
inch. General American made the tools with the 
same precision. 

Result—when this soft drink dispenser is assem- 


bled the seams are practically unnoticeable. In addi- 
tion, the selection of the proper plastic, combined 
with General American’s skill in molding, provides 
a product with very good luster, high impact 
properties, excellent stain resistance—and a reason- 
able price tag. 

If you have a part or product that could or should 
be made of plastics, consult General American. In 
plastics, it pays to plan with General American. 


in thts 6-ptece 
soft drink dispenser 
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IDEAS... 
MECHANICAL DEVICES 


Mobile Crane's 


Ronald W. E. Martin, British Editor 


Supporting the pivot-mounted jig of a mobile 
crane by a triangulated system of two hydraulic 
rams provides both slewing and luffing motions. 
The dual function of this arrangement simplifies 
design by eliminating costly slewing rings and 
by minimizing weight. Both rams operate sepa- 
rately or in unison to give the required slewing 
or raising and lowering telescopic jib. 

The rams are attached to the sides of the crane 
chassis, with their upper ends at a common point 
on the under side of the jib. These attachments 
are universal ball joints. Since the rams are con- 
trolled independently, if they are extended to 
gether, the jib rises vertically. If one ram is ex- 
tended and the other retracted, a horizontal move 
ment is obtained. 

The cable hoist system includes a compensating 
action to insure that hook remains at constant 
height from the jib head. One end of the hoist 
cable is anchored on the hydraulic winch. The 
other end, after being reeved over the jib head 
and hook pulleys, is taken back inside the main 
jib and passed around a compensating pulley 
mounted at the top of the telescopic inner sec- 
tion. The cable is then brought forward again 
along the jib and anchored inside the forward 
end of the outer jib. 

This system provides a “reserve” length of 
cable. Thus, as the inner jib assembly, carrying 
the compensating pulley, moves forward under 
action of the jib ram, cable is reeled out auto 
matically at the correct speed. The hook is main 
tained in its existing position in relation to jib 
head, without bringing the hydraulic winch into 
use. 

The six-ton mobile crane is designed and man 
ufactured by British Hoist and Crane Co., Ltd., 
Compton, England. 


1961 





RAMS permit full 
20-ft slewing move- 
ment at jib end, 
together with 22-ft 
hook lift. Telescopic 
action of inner jib is 
guided by four roll- 
ers. 


RED SEAL POWER 


is PROFIT Out, 


SPECIFY 


Users’ experience proves beyond doubt 
that, machine for machine, there's LESS 
DOWN TIME with Continental air-cooled 
power. Some of the reasons why: 


a 


Dependable 4-stroke cycle 
principle . . . rugged cast 
iron construction . .. pa- 
tented Contex external igni- 
tion system for servicing 
speed and ease... . heavy- 
duty components through- 
out. Available as optional 


extras are locked-in bear- 
ings, standard or heavy- 
duty recoil starter, electric 
starter and generator, auto- 
matic low oil level ignition 
cutoff, forged connecting 
rods, special power take- 
offs to fit any requirement. 


Overslew 
compensator 


é 


Compression & Tension Type 


Aircraft cable is strung with spherical steel 
shells in a rigid or flexible housing sealed 
with “O” rings. 3” standard bend radius. 
%” minimum bend radius. 


Three Types: 

1. Light Duty—Compression Ult. Load 1250 
Ibs.; Ult. tension 960 Ibs. 

2. Heavy Duty—Compression Ult. Load 1650 
Ibs.; Ult. tension 960 Ibs. 

3. Extra Heavy Duty—Compression Ult. Load 
3050 Ibs.; Ult. tension 3900 Ibs. 


From 

Illinois Tool Works’ 
unique family 
of gears 


fer gor arene Le Se ae 
$ ; Se Br Mey sat, “irs 


‘ 


yf \ F me 
“thii’ 

YY) vvy _—— 

@ ¢ 
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new gear economies 
with new gear efficiencies 


Shown here are typical examples of 
outstanding developments in right- 
angle gearing introduced by Illinois 
Tool Works. Pictured above is a Spiroid 
gear, the first major advancement in 
gearing in thirty years. 

SPIROID® GEARS do the same job 
as worm gears with this notable excep- 
tion: they do it more economically and 
more efficiently in less space. They are 
recommended for application in the 
field of medium to high-ratio right-angle 
gearing. For maximum economy they 
may be sintered, molded or cast in 
metal or plastic; however, even 
hardened steel Spiroid gears for maxi- 
mum power transmission are manu- 
factured more cheaply than worm gears. 

PLANOID® GEARS are low-ratio 
gears competitive with bevel and hypoid 
gears in efficiency and performance, 
but are manufactured at lower cost. 

HELICON® cS eee 
GEARS bring even 
greater production a 
economy to high 
quantity applica- 
tions than is pos- 
sible with face, bev- 
el or worm gears. 








| Send today for these new gear 
| booklets Free booklets are available giv- 
ing complete information on the design, 
manufacture, applications and advantages 
of each of these gears. Request your copies 
today. 





os | Positive remote controls for actuating hanical, hy- 

The more pressing your need for unin- draulic or other devices. Eliminate bell cranks, pulleys 
oni nabs og Soutien vp teware Ha and dual cables. U. S$. Patent No. 2441719. All 
world rights reserved. Send for ENGINEERING MANUAL 


Red Seal power. 
= No. 1551 giving plete specifi covering materi- 
FOR FULL INFORMATION, ADDRESS: 1 y ¥ als, Anishes, ne Please address Dept. DN-61 








Spiroid 


gears 


HELICON GEARS 








r 














| SPIROID DIVISION OF pe 
ILLINOIS TOOL WORKS | 
| 2501 North Keeler Avenue Chicago 339, Illinois Ww 
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(ontinenta/ Motors [orporation 


INDUSTRIAL AIR-COOLED ENGINE DIVISION 
12800 KERCHEVAL AVENUE * DETROIT 15, MICHIGAN 


SOUTHWEST PRODUCTS CoO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 
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H MICRO SWITCH Prec Se |) 3 MECHANICAL DEVICES 


HOWEYWELL 


Interlocking Teeth | 


Robert L. Candlish, Detroit Editor 


Positioning of this indexing table is controlled by 
a pair of ground and lapped radially serrated mas- 
ter plates, each containing 360 serrations. Plates 
seat into each other for positive locking and an- 
gular positioning. The radial serrations also con- 
trol concentricity of the two plates. A unique fea- 
ture in the design of the tool is that radial loca- 
tion accuracy of the tool tends to increase with 
use. All 360 serrations are engaged in every set- 
ting so any minute high spots eventually will lap 
themselves to zero. Indexing in degree increments 
is done by separating the two plates sufficiently 
for the serrations to clear each other and by ro- 
tating the standard plate. A degree scale on the 


standard plate facilitates this setting. 
For indexing less than one deg, an adapter 
plate is mounted concentrically with the standard 


plate. Positioning of the adapter plate with re- 
spect to the standard plate is controlled by gage 
blocks following the sine bar principle. A special 
set of 20 gage blocks starting at 0.100005 size in 
increments of 0.000005 inch permits settings to 
4 sec. A table of sines to eight places completes 
the equipment. 


eS . MINIATURE | The 14-sec indexing “Ultradex” table is manu- 
factured by the AA Gage Co., Detroit, Mich. 
Your choice of BUT 


many auxiliary actuator designs M I G H Y 4 = 


..» WITH NEW, HIGHER CAPACITIES! This versatile series of basic switches 
combines miniature size with new, higher electrical capacities. Switch cases and 
plungers are available in different plastic materials to meet varying requirements. 
Single-pole double-throw Special high-temperature versions with synthetic mica cases withstand temperatures 
ee up to 600° F Contact arrangements include double-throw, normally-open or normally- 
closed, with a choice of terminals. Models are available which conform to applicable 
requirements of Military Specification MIL-S-6743. “V3” Series basic switches are 
especially adaptable to multiple cam-operated gang-mounted systems and are also 
used as switching elements in many of our enclosures and assemblies. See the Yellow 
Pages for the nearby MICRO SWITCH Branch Office or write for Catalog 63. 


Single-pole double-throw 
MICRO SWITCH ... FREEPORT, ILLINOIS 


A division of Honeywell 

INDEXING TABLE is mounted on horizontal, vertical or 
right-angle base shown. Lever in front lifts standard plate 
for indexing. Graduated degree scale facilitates indexing 
by degrees. Unit shown has degree-splitting top adapter 
plate. Gage blocks are inserted between anvil and stop pin 


Honeywell to position adapter plate precisely. Flexible diaphragm in 


Siagie-pole deuble-threw base seals tool, preventing outside air from being drawn 
enna es earn Reet plenged wren MICRO SWITCH Precision Switches into unit when plates are moved apart for indexing. 
Circle 29 on Reader-Service Card for more information 


In Canada: Honeywell Controls, Limited, Toronto 17, Ontario 
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between Plates Permit Index to 1/4-Sec Accuracy 


ROTATE LOCKED 


NATIONAL LOCK - 


...one source 
supplier for 
fasteners and 


360 EVENLY SPACED SERRATIONS are mating elements of index plates. Serrations are in- hardware 
clined slightly upward toward center, assuring improved seating with use. 


National Lock offers superior 
engineering and design ability, 


£ block Fixed stop—pin nsive up-to-date pro 
vage bDiocks ! Ad pt r pl t plus exte ! , -t -d t ro- 
Reed porallelogram 


duction facilities, to manufacturers 
— in all phases of American 


& a x industry. The broad knowledge 
ae gained in serving these varied 





. a , customers can serve you, too. 
@ Adapter plate Look to National Lock when you 
need fasteners and decorative or 
a functional hardware of the 
highest quality. Write today 


for full information. 
Li Standard plate 20-millionth inch indicator Fixed to stondard plate 


Serrated face onvil Positioning screw 


lg. NWATIONAL LOCK 


INDUSTRIAL HARDWARE DIVISION 
NATIONAL LOCK COMPANY ¢ ROCKFORD, ILLINOIS 


ELIMINATION OF ERRORS IN SET-UP due to “feel” is standard plate. Positioning screw moves adapter relative to — ip? Gaivis av. tere oo, wae: 


accomplished by spring anvil and dial indicator in adapter standard plate. Dial indicator measures deflection of parallelo- CABLE: ARLAB 
plate. Flexing-reed parallelogram on adapter plate supports gram and assures constant pressure at each setting. 
anvil to position gage blocks normal to ground-steel post in 
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PRODUCT 


APPLICATION 


Hansen 
SYNCHRON 
motors, 

the ‘‘heart”’ 
controlling 

the split-second 
timing of 
Schulmerich 
Carillonic 

Bells 


Schulmerich 


electro-mechanical | 


CARILLONIC. BEL 


SCHULMERICH CARILLONS, INC., world’s largest 
manufacturer of electro-mechanical carillons, 
uses Hansen SYNCHRON Timing Motors to 
drive the program clock governing the all- 
automatic operation of these precision, perfect- 
tone instruments. Clock programming is offered 
at 15-minute intervals, 24 hours a day, 7 days a 
week. Scheduled to play at specified times, ex- 
actly to the minute — there is no allowance for 
plus or minus variation. 


HANSEN SYNCHRON TIMING MOTORS were selected as an integral part of Schul- 
merich Carillonic Bells because they outperformed all other motors tested. 
Carefully controlled testing was based on four specifications: (1) instantaneous 
starting, (2) no time loss or gain, (3) absence of malfunction, and, (4) reliable, 
continuous operation for periods of a year or more. Depending on installation, 
motors operate at either 110 or 220 volts — 50 or 60 cycles. 


SEND TODAY for informative folder containing specifications and technical data 
on all Hansen SYNCHRON motors and clock movements. 


h 


HANSEN 


MANUFACTURING 
COMPANY, INC 


PRINCET N N ANA 


HANSEN REPRESENTATIVES: 

THE FROMM COMPANY 

5150 W. Madison, Chicago, Illinois 

H. C. JOHNSON AGENCIES, INC. 

Rochester, N. Y. — Buffalo, N. Y. — Syracuse, N. Y. 
Binghamton, N. Y. — Schenectady, N. Y. 

ELECTRIC MOTOR ENGINEERING, INC. 

Los Angeles, Calif. — (Olive 1-3220) a 
Oakland, California (S \ 
WINSLOW ELECTRIC CO. PZ 
New York, N.Y. — Essex, Conn. (SOuth 7-8229) 
Philadelphia, Penn. Cleveland, Ohio 


Sweet's Product 
Design File 
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ideas described in this department are in varying 
stages of development. They are somewhere between 
initial conception and the prototype stage. 








AVAILABLE 


Mechanical Conversion Linkage 


In the computing field there are many occasions 
to convert from digital input to a character 
output. At the present time, this is done mostly 
by an electronic conversion matrix. A much less 
expensive method is illustrated here and is avail 
able for purchase or licensing. 

The principle of operation and the basic 
patentable feature are shown in Fig. |. Using 
two solenoids as the motive power for each con- 
version linkage, the plungers are joined together 
with a link which is proportioned as shown by 
Ac/B; h, 2Ac/A + B. 
Each solenoid plunger has just two positions: 


the formulas h, 


energized and de-energized, corresponding to the 


energized and de-energized positions of each in- 
put line. As shown, this gives four exact posi- 


























SECTION AA 


B= 


tions for the end of the linkage corresponding 
to the two binary inputs. Figs. 2, 3 and 4 show 
how two sets of these linkages are used to posi 
tion a slide for 16 different outputs for use 
with a projection-type character display unit 
having four input lines from the computer or 
digital voltmeter. 

There are many uses for such a mechanism 
other than the display unit, such as the strip 
printer shown in Fig. 5. Since the solenoids 
have only two positions, the unit should stay 
in adjustment. Furthermore, in production it 
could be produced much cheaper than the con 
version matrix alone. Write E. H. L., Idea 
Mart, Desicn News, 20 N. Wacker Dr., Chicago 
6, Til. 


Fig. 1 - 
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TRU-LAY PUSAN. CONTROLS PROVIDE ACCURATE, 
DEPENDABLE REMOTE CONTROL FOR HUNDREDS OF PRODUCTS 


e If your products involve remote control—electrical, 
hydraulic, pneumatic or direct—TRU-LAY PUSH-PULL | 
FLEXIBLE CONTROLS can help solve your design prob- COMPLEX MECHANICAL 
lems. They provide positive remote control over long st} LINKAGE 
or short distances—up to 150 feet from the control Th LEP Ei 
point. Because they operate while flexing, they can 
snake around obstructions. They will not buckle. They 
are ruggedly constructed, easily installed and operated, 
sealed against dirt and moisture, and will handle jobs 
with as much as 1,000 lbs. input. PUSH-PULL CONTROLS 
are simple, have but one moving part, are noiseless, 
and give a lifetime of accuracy. Mechanical linkages, 

. ‘ . SIMPLE 
on the other hand, are complex. Unlike PUSH-PULL CON- TRU-LAY 
TROLS, they are made of many parts, wear at many PUSH-PULL 
points, and produce increased backlash, lost accuracy, 
and vibration rattles. 


Sizes and Operating Heads to Fit Your Design 


Heavy Duty « For use where 

= , rugged duty prevails, but where 

| Minimum | Maximum Input operation must be smooth and > 
Recommended Load in Pounds accurate. Meets all require- 

Control Radius (Dependent ments for dependability and life. 


Dimension in Inches | on Travel ) Light Duty « Gives smooth, 
accurate and dependable per- 
formance at low cost. Available 
with your choice of several types 
30 of knobs. 


65-125 Selective Friction « Amount of 
friction can be changed to meet 
115-175 individual requirements of the 
operator or application. Friction 
300-600 constant at any setting. 


Position Lock « A slight turn of 
700-1,000 the T-type handle locks the con- 
trol in any position. Available 
in two sizes for light and heavy- 
duty applications. 





“ft 
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Micro Control e¢ Push or pull 
the knob for instantaneous re- 
sponse, then rotate knob for 
vernier adjustment. Built for 
smooth, efficient operation on 
any job. 


PUSA\\. DATA FILE shows how 


* a a a 

to simplify, improve design 
PUSH-PULL CONTROLS are solid as a rod and flexible as a wire rope. 
They’re factory-lubricated for life, unaffected by temperature ex- 
tremes, and can be adapted to practically any application. For com- 
plete details on how you can use them, write for the PUSH-PULL DATA 
FILE. It contains 7 engineering Bulletins which describe in detail the 
operation of PUSH-PULL CONTROLS, their applications, features and 
advantages. Our engineers will be glad to help you make TRU-LAY 
PUSH-PULL CONTROLS a part of your product. 























_— -- 


-PUSH-PULL CONTROLS “°° 


Automotive and Aircraft Division * American Chain & Cable Company, Inc. 


601 B Stephenson Bidg., Detroit 2 
2216-B South Garfield Ave., Los Angeles 22 * 929-B Connecticut Ave., Bridgeport 2, Conn. 
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Partiow non-indicating controls give 
maximum dependability at minimum cost. 


Partiow makes 25 different indicating contro! modelis, 
including the handsome, high-visibility MFS shown here. 


A Perfect Fit for Any 


Temperature Control Application! 


Partlow temperature controls today function in 
an almost infinite range of industrial processes . . . 
Economically. Accurately. Precisely! 

They can perform just as efficiently for you. 

Partlow controls are actuated by the direct, posi- 
tive power of mercury, require no mechanical or 
electronic amplification. Regardless of type, any 
Partlow you install will stand up to even extreme 
conditions of shock and vibration . . . without loss 


of accuracy or sensitivity. 


And Partlow makes service headaches a thing 
of the past! All it takes to replace the Partlow 
thermal element is a wrench or screwdriver. No 
‘down time’ necessary! The whole job can be done, 
right at the work site, in a matter of minutes. 

If you need accurate, dependable temperature 
control anywhere within the —70° to 1100°F. 
range, you'll find a Partlow model to fit your 
requirements exactly. 

Get full details without obligation. Fill out and 
mail the coupon now. 











Partlow makes the following types of 
controls and allied equipment for tem- 
peratures ranging from —70° F. to 
1100° F.: 

Electric 

Mechanical 

Pneumatic 

indicating 

Non-Iindicating 

Recording 

Explosion-Proof 
Weather-Resistant 

Limit 

Program 

Multi-Switch 

Double Pen Recording 

Process Timers 

Safety Equipment 
Thermometers 

Control Accessories 

41 Partiow Sales and Service Offices 


in Principal Cities of the United States, 
and the World. 


World Export: Ad Auriema inc., 
8S Broad Street, 
New York 4, N.Y., U.S.A. 


Versatile Partiow recording instruments keep rigid 
control of process temperatures, and prove it in writing. 


RPARTLOVG 


TEMPERATURE CONTROLS 


THE PARTLOW CORPORATION 

New Hartford, N.Y., Dept. B 

Please send condensed Catalog of Partlow temperature controls and allied equipment 
for industrial heating and refrigeration. 

Name and Title.... 

Company 

Address 


City and State 








Let’s design 





qn 





a speed reducer today 


latest brainchild without ruining the design? 

Doggone manufacturers all build reducers 
too big to fit into those few cubic feet you’ve got 
left for the reduction unit back behind the 
double-ended dingbat? 


Revolt! Design your own! Show ’em! 


S you can’t find a speed reducer to fit your 


By George, design it yourself and it’ll fit. 
How? Well, you know your size limits. Draw 
the biggest box that’ll fit the space and you’ve 
got your reducer housing specifications. 


Now you need gears that will (1) transmit the 
needed horsepower under all operating condi- 
tions, (2) provide the ratio your machine re- 
quires and (3) fit the space that’s available. 
You'll soon discover that there are limits to 
what gears can do in transmitting horsepower. 
The cheapest answer is parallel shaft helical 
gears. If they’ll fit you’re in clover. But they 
take the most room, especially when you’re out 
of the fractional hp range. The right angle worm 
and gear combination is the most compact drive 
arrangement. 


Here again you have a choice. Cylindrical 
worm gearing is often used, and if it’ll do the 
job, is worth consideration. But it’s not the 
most compact possibility. The best way to 
shrink gears and still carry the load is the double- 
enveloping worm gear design. Both worm and 
gear are throated and the two literally wrap 
around each other. This brings center distance 
of the two shafts closer together and you can 
put them inside smaller housings. 


Does this reduce load capacity? No sir! You 


can carry the same load with center distances 
up to 33% smaller than those of cylindrical 
worm gears. Or use the same center distance 
and carry a greater load. Will these gears hold 
up in operation? Sure, if you beef up the teeth, 
the bearings and the housing. Use straight- 
sided worm and gear teeth and you'll get all 
the strength there you'll ever need. Use large 
taper roller bearings with real B-10 life. Use a 
reinforced, heavy wall housing that won’t dis- 
tort under load. Put fins on it for added cooling 
and increased thermal horsepower capacity to 
meet your needs. Now, put the whole thing 
together and you’ve got a speed reducer that’s 
a dilly. 


Designing your own speed reducer give you 
a headache? Looking for an easier way? There 
is one. Someone’s already done exactly what 
you’re talking about. You can order that com- 
pact speed reducer right off the shelf. Where? 


Cone-Drive Gears, that’s where! 


Yes sir. They stock double-enveloping worm 
gear speed reducers from fractional to 665 hp. 
Standard ratios from 5:1 to 70:1 in about 15 
increments, all interchangeable in any type 
housing of a given center distance. Worms over 
and worms under. Gear shafts vertical, too. 
Single- or double-extended output shafts, or 
shaft mounted. Over 200,000 combinations p»s- 
sible. Wow! Just about anything you want. 


Better get Cone-Drive’s new speed reducer 
catalog that details everything. Ask for Bulletin 
CD-218. Cone-Drive Gears, Div. Michigan Tool 
Co., 7171 E. McNichols Rd., Detroit 12, Mich. 
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AVAILABLE | 2 Aa REE ys Te ae 
Air Muffler 


This is an inexpensive air muffler for use 
where exhaust air noise must be decreased to 
a minimum with a minimum of back pressure 
The unit may be used for muffling the exhaust 
noise from air cylinders, valves and similar 
equipment 

Engineering has been completed and samples 
built and tested for Ye-, Y-, %- and Y-inch 
NPT sizes. Wish to sell or license engineering, 
test data or make the manufacture for a reputa 
ble sales outlet. Write W. D. G., Idea Mart, 
Desicn News, 20 N. Wacker Dr., Chicago 6, Ill 











Each size, from the “Tiny” 4.75” diameter HydRoAc unit to the 


| Resonant “Giant” 20” diameter unit, can be supplied in two lengths, in single 


chamber 





and double-vane configuration, and with three different types of bear- 
ings. Provision is made for foot or end mounting. 
The most effective way to convert hydraulic power into rotary 


Flashing Light Circuit motion, Houdaille HydRoAc units achieve an efficiency of 95 per 


cent or over. They provide torque from 1500 inch- pounds to 741,000 


[ have available for purchase the rights to a | inch-pounds at 3000 p.s.i., and the operating pressure range extends 
vending patent application on a simple automo . . . . 
es PE down to 250 p.s.i. Angular travel is up to 280° for a single-vane unit. 
tive circuit for flashing both brake lights simul 
taneously while backing up. This provides a 
ws 2 arts : Here's how HydRoAc works 
visual backup warning signal to pedestrians 


and to approaching vehicles. Flashing of both When high pressure fluid enters the port (1) connected to chamber _ occurs at the ends of angular travel as the rotating wingshaft vane 


red lights occurs as soon as the gear shift lever (2), it will cause this chamber, and chamber (3) which is connected _ closes off the discharge port (5) and traps a small amount of fluid in 


is moved to “reverse” with ignition “on” and by internal porting, to increase in volume. The other pair of cham- chambers (6) and (7). Rotation in the opposite direction is obtained 


is independent of operation of the brake pedal. bers, connected to the discharge port, will reduce in volume. This _ by reversing hydraulic pressure. Full speed response from the 


Ihe system can be added very simply to exist- | T%tes the wingshaft (4) in a counterclockwise direction. Snubbing | snubbed position is obtained through a check valve. 
ing passenger and truck vehicles. The circuitry 
has two forms. In one form, a single relay oper 5 j ; j 

. i a OR Maes —— — — — Send this coupon for more information on Houdaille's HydRoAc — — — — —; 
ated by a conventional backup light switch does 


all the work. In the other form, the backup light 





switch is provided with one additional set of APPLICATIONS UNLIMITED Waee ' = cms Address 
contacts. 
The system also may be used as a warning Tooling Indexing Devices ea oS 2 Zone elie 3 


signal for a disabled vehicle. When used in this Roll Jigs Rotary Drilling 


manner, a simple toggle switch is added to by- Fork Lift Trucks Machines a a cs | 
pass the ignition switch and enable the flash ; ; ; y ou al e 

Printing Presses Sawmill Machinery we F | 

I 


ing lights to be used as a warning even though 
Conveyors Drive Mechanisms 


me 
aa aes dustries, Inc 
Automatic Turret Die Clamps type hydraulic equipment n %® 3 


Lathes ...plus many others 


the ignition is “off at the time. 

Circuit drawings and information regarding 
the extent of patént coverage already allowed 
are available upon request. Write W. W., Idea 
Mart, Desicn News, 20 N. Wacker Dr., Chicago 
6, Hl 


Buffalo Hydraulics Division - Dept. A * 537 E. Delevan Avenue, Buffalo 11, N. Y. 
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PATENTS 


Burner for Gas Turbines 


French Patent 1,227,233; VEB Entwicklungsbau Pirna, East 
Germany. 


This patent describes a high-speed rotary burner 
head for gas turbines. The design is compact and 
of high efficiency. Fuel is injected into an annular 
cavity in the rotor, which turns at high speed. 
A thin film of fuel is formed on the surface of 
this cavity. From there it leaks through channels 
into the primary air flow. Primary air is fed 
through a stator configuration, giving high-speed 
flow at the mixing stage. Secondary air is fed to 


WS Primary air 
WZ Secondary air 


3B Rotating part 
Fuel 


























the combustion chamber through an exterior an- 
nular conduit and through other holes in the 
axial air supply part. Labyrinths seal the rotating 
burner. 

This injectorless burner design is said to result 
in lower material costs. Ordinary low-pressure 
fuel pumps can be utilized. An important feature 
is the small axial distance occupied by the burner 
head. 
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Design of variable volume 


AXIAL PISTON i 
HYDRAULIC PUMPS <= 


for systems 
up to 5000 psi _ 


ew 


—_—— 


Tr 2 


LOCKING LEVER 


— 


A Cm, 
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AND eS faa 


SHOE jeu a 
ASSEMBLY ff =f 


CYLINDER BARREL 
BEARINGS 


LOCK NUT 


ie 


ADJUSTING KNOB 


suart sean / (7 a : — 


INDEX PLATE 
 %, CREEP PLATE 


TRUNNION 


HANGER HOUSING 


P| 


PORT FLANGE MINIMUM 


DELIVERY 
LIMIT STOP 
ADJUSTMENT 
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By: Ellis H. Born 
Director Fa Sales-Engineering 
Denison Engineering Division 
American Brake Shoe Co. 
Columbus, Ohio 


With today’s ever-increasing require- 
ments in the transmission of higher 
horsepower, the designer must look 
to hydraulic components that will 
give the greatest transmission effi- 
ciency with the lowest possible cost 
and the smallest possible package. 
With smaller, lighter, more power- 
ful equipment—operating pressures 
of 2000, 3000 and 5000 psi are 
becoming commonplace. To meet 
the needs of higher pressures with 
a high degree of reliability, axial 
piston pumps and motors of proper 
design should be considered. 

For 5000 psi requirements, the 
axial piston pump (illustrated) is a 


HANDWHEEL CONTROL 


... with locking device for accurate 
Il pump vol regulation. 





STEM CONTROL 


... provides mechanical linkage to the 
driven equipment. 


HYDRAULIC CYLINDER CONTROL 


...Similar to stem control, except 
volume is hydraulically regulated. 


logical choice. It operates on the 
principle of a series of pistons in a 
common barrel that progressively 
draw oil into the barrel on the 
suction stroke and force oil from 
the barrel into the line on the dis- 
charge stroke. 

With this simple axial piston 
design, direct and unrestricted flow 
into the pumping assembly is pos- 


sible, eliminating the need for the . 


large flow areas used and the moving 
seals which, in turn, eliminates main- 
tenance. Direct flow path further 
insures good suction characteristics 
—a highly desirable operating advan- 
tage for obtaining efficient hydrau- 
lic performance. 

<The port plate of the Denison 
pump is designed as an axial hydro- 
static bearing which balances out the 
thrust of the cylinder barrel, leaving 


ELECTRIC MOTOR CONTROL 
... adjusts pump volume to desired 
level. Integral brake in gear-head 
motor eliminates over-travel. 


PRESSURE COMPENSATOR CONTROL 


... affords automatic regulation of 
pump volume to meet preset pressure 
demands. 


ELECTRO-HYDRAULIC CONTROL 
...utilizes sensitive, system error- 
detecting unit which energizes hy- 
draulic volume control piston. 


only sufficient force to create a posi- 
tive seal contact between the cylinder 
port plate and the cylinder barrel. 
Because of reduced thrust, wear on 
mating surfaces is decreased and 
pump life is greatly extended at all 
pressures up to 5000 psi. 

Where variable volume is equired, 
it is logically desirable (for efficiency, 
simplicity and low maintenance) to 
eliminate the need for varying the 


position or angle of the cylinder | 
barrel to regulate volume. In the | 
Denison axial piston pump, output | 


up to 125 gpm is simply regulated 


by varying cam plate angle. Zero | 
to full flow or flow reversal is regu- | 
lated by handwheel, hydraulic | 
cylinder, stem, electric. motor, com- | 


pensator or electrohydraulically. 


In the Denison design, the line of | 


action of the combined radial load 
of all pistons is through the roller 
bearing supporting the cylinder 
barrel. The. use of a large bearing 
provides non-deflecting support for 
these radial forces. Asa result, 
unbalanced or twisting offset that 
would tend to unseat the cylinder 
barrel from the port plate is elimi- 
nated. A continuous, effective seal- 
ing action of the barrel against the 
port plate is maintained to promote 
high pumping efficiency. 

Piston and shoe assembly design 
also reduces by one-half the number 
of ball and socket couplings found 
in other types of axial piston pump 
construction. The shoes hydrauli- 
cally balance out all piston thrust, 
eliminating need for thrust bearings. 

Data and specifications on 5000 psi 
pumps, motors and controls are avail- 
able from your Denison representa- 
tive—located in principal cities—to 
assist you in developing hydraulic 
systems for maximum efficiency 
and economy. 


NEW CATALOG 
FOR DESIGNERS 


AND ENGINEERS © a 


Write for your - 
copy of Bulletin 

220 —“Hydraulic 
power to 5000 psi”. 
Includes complete specifications, 
operating data and applications for 
Denison’s full line of hydraulic 
pumps, motors and controls. 


DENISON ENGINEERING 
DIVISION 
American Brake Shoe Co. 
1190 Dublin Road ¢ Columbus 16, Ohio 
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Diaphragm Pump 


British Patent 845,100; 
Vicarage Lane, Laleham-on-Thames, Middlesex, England. 


William Michael Henderson, 16 


This invention covers a simple diaphragm-type 
pump, easily opened for cleaning. The pump 
body is cylindrical, its bore being several times its 
length to achieve high output. 

A non-return inlet valve consisting of a rubber 
flap seating against an inclined mouth terminates 
the inlet pipe. Diametrically opposite is an out- 
let chamber, separated from the pumping cham- 
ber by a port spanned by another rubber flap 
valve acting as non-return outlet valve. 

One end of the housing is closed by a rubber 
diaphragm, clamped around its periphery. The 
clamp is slotted to permit movement of the pump- 
lever, pivoted between a pair of flanges. This 
lever also pivots on two clamping plates that grip 
the diaphragm, one on each side. 

A removable cover plate seals the other end of 
the housing, and is pressed against it by two cams. 
The cams are operated by a handle on a shaft 
loosely journaled in lugs on the body. As a result 
of design, the pumping and outlet chambers are 
opened and both sides of the outlet valve are ex- 
posed for cleaning when cover plate is removed. 

















Cover plate 





— 





Swivel Joint for Extreme 
Pressure, Temperature Ranges 


l §. Patent 2,963,304; Harold Comlossy, Jr., and 
Robert R. Hedden, assignors to The Youngstown Sheet 


and Tube Co., Youngstown, Ohio. 


A deformable backup ring and O-ring provide 
this swivel connector with extreme pressure 
and temperature range characteristics. The 
backup ring prevents extrusion of the rubbery 
material of the O-ring, even under extremely 
high pressures. 

An inner tubular portion is supported with- 
in an outer tubular part by a combined radial 
and thrust-type bearing. Rotation and limited 
axial relative movement are possible. The in- 
ner tubular part has a cylindrical stem which 
projects into the tubular wall of the outer 
member. An annular chamber is thus formed 
between the two parts. In the center of the 
chamber is an O-ring whose internal diameter 
corresponds to the external diameter of the 
stem and whose external diameter corresponds 
to the diameter of the inwardly facing outer 
wall. A tubular backup ring is positioned be- 
tween the O-ring and a shell or annular spacer 
member. One side of the backup ring is formed 
as an arc to conform to the O-ring. The arc is 
slightly less than 180 deg so that sharp lips do 
not extend to the centerline of the O-ring. 

A facing ring is placed on the opposite side 
of the O-ring. Similar to the backup ring, the 
facing ring has a slightly larger inside diameter 
to provide a space through which fluid under 
pressure may flow to the O-ring. 

The backup ring is composed of a material 
having an extremely low coefficient of friction 
and which is deformable under heat and/or 
pressure to compensate for wear. 


Bearing 


Scan , 
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Facing ring 


Backup ring 


4 REASONS WHY 
HELP YOU BUILD LONGER 


Versatile Du Pont Elastomer Assures Greater Reliability, 


1. HYPALON Is Ozone-Proof 


No other rubber can match it. Drain hoses above were ex- 
posed simultaneously to 15 PPM ozone for more than 5 
hours under lab test conditions. Ordinary rubber hose (bot- 
tom) developed severe cracks, split when bent. HyPpALon- 
veneered hose (top) remained tough, lively, crack-free. 


HYPALON’s outstanding combination of proper- 
ties—not offered by any conventional synthetic 
rubber—makes it an ideal material for “service 
free” appliance design. HYPALON has proven 
especially successful in applications where severe 
operating conditions shorten the life of ordinary 
rubber parts. 


Exceptional resistance to ozone, flame, abrasion 
and chemicals, plus permanent colorability, are 
just a few of the reasons why HYPALON is speci- 
fied for key resilient components by many lead- 
ing appliance manufacturers. There are others 
—such as excellent resistance to temperature 
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2. HYPALON Is Flame-Resistant 


Gives appliances an important safety bonus because it will 
not support combustion. In a test exposure to open flame, 
HyPALOoN door seal (left) extinguished itself as soon as 
flame was removed. Seal made of ordinary synthetic rub- 
ber, however, continued burning. 


extremes and good electrical characteristics. 
HYPALON is currently lengthening the life of 
such parts as bleach tubing, drain hose, seals, 
gaskets, electrical wire and other resilient molded 
and extruded parts. 


Investigate the design advantages of HYPALON 
in the appliances you design and manufacture. 
For detailed information, send for our free book- 
let discussing properties and applications. Clip 
and mail the handy coupon today. Or just write: 
E. I. du Pont de Nemours & Co. (Inc.) , Elastomer 
Chemicais Department DN-2, Wilmington 98, 
Delaware. 
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HYPALON CAN 
SERVICE INTO APPLIANCES 


- Prevents Breakdown of Ke y Resilient Parts. Here's 


3. HYPALON Is Durable 


Parts stay tough and lively, afford long, reliable service 
because of excellent resistance to abrasion, flex-cracking, 
extremes of temperature. HyPALON is ideal for lead wires 
on motors and compressors where exposure to constant 
vibration, ozone, heat, oil and grease is common. 


AND...HYPALON Is Color Stable 


Can be compounded in white and an unlimited array of 
bright and pastel shades to complement appliance styling, 
enhance sales appeal. Colors are stable and durable, stay 
bright and fresh. Even weather and sunlight won’t cause 
them to fade or darken. 


HYPALON’ 


SYNTHETIC RUBBER 


846. u. 5. pat. OFF 
BETTER THINGS FOR BETTER LIVING 
..- THROUGH CHEMISTRY 


4. HYPALON Resists Oils and Chemicals 


Outstanding resistance to strong oxidizing chemicals suits 
Hypaton for prolonged contact with concentrated bleach 
solutions. HyPALON resists dyes, wet steam, household 
ammonia, detergent-laden wash water ... performs well in 
contact with food chemicals, lubricating oils, many solvents. 


E. |. du Pont de Nemours & Co. (inc.) 
Elastomer Chemicals Department DN-2 
Wilmington 98, Delaware 


Please send me, without obligation, more information 
on Du Pont HYPALON synthetic rubber. 


Name 
Firm 
Address__ 


i 
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The following list compiled from recent issues of the 
Patent Gazette gives you increased coverage of new 
patents whose details may be useful to product and 
machine designers. Copies may be obtained from 
the U. S. Commissioner of Patents, Washington, D. C. 
The price is 25¢ each. 











SPINDLE COUPLING DEVICES FOR 

ROTARY MEMBERS 

U S Patent 2,968,936; L. P. Croset, Huddersfield, E ng- 
land 


CENTRIFUGAL GOVERNORS 

U S$ Patent 2,968,951; Robert Gautheir, assignor to 
Societe Industrielle Generale de Mecanique Appliquee 
S.1.G.M.A., Paris, France. 


DRIVE WITH ANTI-BACKLASH MEANS 
U § Patent 2,968,975; Fred R. Swanson and Carl F 


Erikson, assignors to Sundstrand Corp., Rockford, IIl. 


POWER CONTROL APPARATUS 
U S Patent 2,969,043; Wilmer J. Friesen, Hutchinson, 
Kan. 


VARIABLE CAM TIMING MECHANISM 
U S$ Patent 2,969,051; Philip S. Webster, Painesville, 
Ohio. 


CONTROL VALVE 

U S Patent 2,969,089; Charles A. L. Ruhl and Robert 
C. Westveer, assignors to The New York Air Brake Co., 
New York, N. Y. 


TORQUE-LIMITING DEVICES 
U S Patent 2,969,132; Harold H. Stewart, Dallas, Tex. 


OVERLOAD CLUTCH 
U S Patent 2,969,133; Richard Langheck, assignor to 
Wilhelm Sihn, Jr., K.G., Niefern, Baden, Germany. 


NO-BACK ARRANGEMENT FOR BALL SCREWS 
U S Patent 2,969,222; Richard E. Sears, assignor to 
Beaver Precision Products, Inc., Clawson, Mich. 


TEMPERATURE-RESPONSIVE 

CONTROL APPARATUS 

U § Patent 2,969,224; Russell B. Matthews, assignor to 
Baso Inc., Milwaukee, Wis. 


VEHICLE SPRING DEVICE 

U S Patent 2,969,230; William A. Scheublein, Jr., and 
Edmund A. Check, assignors to Moog Industries, Inc., 
St. Louis, Mo. 


LUBRICATED ANTI-FRICTION BEARINGS 
U § Patent 2,969,264; Edward R. Lamson, Sewell, N. J., 
and Martin J. Devine, Havertown, Pa. 


MAGNET-OPERATED SWITCH 
U § Patent 2,969,445; Clarence W. Mitchell, assignor to 
William T. Sevald, Royal Oak, Mich. 
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Portable ‘Ferrotracer’ Generates Own Three-Phase Power 


Lars G. Soderholm, Midwest Editor 


Test core 


Magnetizing 


PLA ECOIL winding 
i Pepe ‘gst bY Fa I15v 60¢ Operate 
; Pickup winding 


boosts efficiency in all kinds of tank and worl 
process heating and cooling — saves on 
engineering, fabrication and maintenance 





PLATECOIL can be engineered and factory-fabricated to exact <a « UES. 3 
specifications. Available in a wide range of standard sizes, | Se 2 ; Lineor 
specially formed or fabricated units, and most weldable metals. | : Colibrote transformer 
Operating pressures up to 250 psig. supply 
WRITE FOR NEW BULLETIN P51 
er B&H outputs. 
i to Ring modulators 


PLATECOIL DIVISION, TRANTER MANUFACTURING, inc. | so sae 
Lansing 9, Michigan . 





Squore wave 
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splitter 


3 TYPES TO CHOOSE FROM 
(1) BAKELITE (2) CERAMIC 
(3) SET-SCREW 


APPROVED 
UP TO 
1,000 VOLTS 


Improved design and high 


quality assure “trouble-free” 7 
connections! <P) 


SPECIFY 
TYPE AND 
GIVE WIRE 

FIRM 


OO 
SE a a 


WIRE CONN 


MILLIONS IN USE! 


CITY. 


* ase bt MSMR | 
| al | HOLUB INDUSTRIES, Inc. § 
CU 476 ELM STREET + SYCAMORE, ILL. 
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Che latest model of the “Ferrotracer”’, an instru 
ment that traces dynamic hysteresis loops of mag- 
netic materials, generates its own three-phase 
power through the use of phase-splitting circuits. 
A built-in calibrating source traces two reference 
lines on the plot of a core which represents the 
B and H axes of the dynamic loop. 

This unit is used to test toroidal cores and to 
get information about the magnetic properties of 
core materials under varying conditions. Previous 
units required three-phase power which limited 
the places where they could be used. The new 
unit can be located remotely from the core under 
test for environmental studies. It also contains a 
built-in calibration source. The graph paper be- 
ing used in plotting the hysteresis loop can be 
matched so units on the H-axis correspond to a 
certain number of oersteds while units on the B- 
axis correspond to a prédetermined number of 
gausses. 

The “Ferrotracer” traces dynamic B-H_ loops 
through the use of drift-compensated, silicon-di- 
ode chopper circuits. The phase-sensitive rectifier 
circuits are operated from a magnetic switch. 
This method of B-H loop tracing eliminated the 
need of working only at low frequencies, neces- 
sary with mechanical rectifiers. 

To operate this unit, magnetizing turns and 
pick-up turns must be wound about the core to 
be tested. Two or three magnetizing and six or 
seven pickup turns are usually adequate. Excita- 
tion power is then turned on and adjusted. The 
x-y recorder sensitivity is increased until the B-H 
loop is apparent and of sufficient amplitude. De- 
pending on the degree of saturation of the core 
desired, the magnetizing current can be adjusted. 
One minute is required to trace a complete B-H 
loop regardless of settings on the “Ferrotracer” 
or x-y recorder. 

In calibration, the B-switch replaces induced 
voltage from the flux winding of the test core by 
a known voltage from the calibration circuit. This 
voltage is used to calculate flux density of the 
hysteresis loop. The H-switch permits a current 
output which matches magnetic field intensity to 
be read on the voltmeter. The voltmeter is con- 
nected across a precision l-ohm, 50w resistor and 
acts as an ammeter. Maximum magnetic field in- 
tensity is calculated from the current measured 


ia by a rectified average-reading voltmeter. 
Model 2158 “Ferrotracer’”’ is made by Lumen, 
Inc., Joliet, Tl. 
For Free Reprints of the Above Article, 
Circle 528 on Reader-Service Card 


SQUARE-END 
CYLINDERS 


AIR AND 
HYDRAULIC 


DIMENSIONALLY 
INTERCHANGEABLE 


How MEAD takes the i 
out of high-speed pistons / \> 


FULL FLOATING CUSHIONS 


Detail shows two-stage feature of full 

floating cushion on a piston used for 

hydraulic pressures over 250 psi. MEAD 
uare-End Cylinders also offer these 

other design advantages: 

@ Seamless, hard drawn, micro-finish 
brass barrel for long piston seal life 

@ Cold drawn steel cylinder heads with 
all surfaces permeated with black 
oxide for rust resistance 

® High tensile chrome plated steel pis- 
ton rods 

®@ Accurately machined rod bearing cart- 
ridge made of solid bearing bronze 


ASK YOUR MEAD MAN about 24-hour service on most MEAD products . 


Special full floating cushions in new MEAD Square-End 
Cylinders are uniquely mounted on springs rather than 
on solid studs. The result is a smooth, high-speed piston 
advance without the use of ball checks. In hydraulic units, 
the two-stage design of the floating cushions completely 
eliminates bumping. Fully adjustable from the slightest 
measurable cushioning effect to complete stoppage, the full 
floating feature also reduces cushion wear caused by im- 
purities in the working medium. In air models up to 250 
pst and hydraulic units up to 1000 psi, MEAD Square-End 
Cylinders are available in a full range of bore, stroke and 
piston sizes. Complete selection of mounting styles. All 
units are dimensionally interchangeable and conform to 
Jic specifications. For consultation and information on 
quick delivery and competitive prices, write to MEAD today. 


PRODUCTS FOR AUTOMATION 


LA Fe 


FLUID DYNAMICS 


A DIVISION OF MEAD SPECIALTIES CO. 
4114 N. Knox Ave., Dept. 321, Chicago 41, Ill. 


. » 48 hours on special ,orders. 
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ANSWERS to specific fastening problems 
...Dy SIMMONS 


Economy, design flexibility, quick 
and easy installation, strength, and 
smooth, dependable action are ad- 
vantages of these Simmons Fas- 
teners, made for a variety of special 
applications, Whatever your fasten- 
ing problem, engineering aid is 
available from Simmons, 


HOOK-LOCK- Springless, posi- 
tive-locking latch which lies flat against 
mounting surface, open or closed. Pro- 
vides high closing pressure and load- 
carrying capacity. For military as well as 
commercial container applications. 


herb DPI GE. Oe PN aa 
SPRING-LOCK 
proved blind rivet for removable covers 
and panels on electric and electronic 
equipment, sheet-metal automobile parts, 
appliances. 

Plastic Spring-Lock 
Shelf Supports with 
“heart of steel” help re- 
frigerator makers cut 
costs, speed production, 
simplify servicing. 


LINK-LOCK- Ideal latching de- 
vice where heavy locking pressure is nec- 
essary. Available in heavy, medium, light 
duty, for use in military and commercial 
containers and demountable construction. 


DUAL-LOCK- Impact and vibra- 
tion-proof high-load butt-joint fastener 
that will not accidentally unlock or 
loosen. Recess in panels or surface 
mount. Withstands 7000-lb. tension. 


QUICK-LOCK-For assembling 
removable panels and access doors. 
Locked by a 90° turn. Various sizes and 
types, for weather-tight electrical units, 
cowlings, access panels. 


SEND TODAY for your copy of the Simmons catalog, 
with specifications, applications, installation instructions for all 
Simmons Fasteners. Samples are available. For special assistance, 
describe your requirements. 


Si vi MONS FASTENER CORPORATION 


1762 North Broadway, Albany 1, New York 
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LINK-LOCK 


HINGE-LOCK 


a | 


HINGE-LOCK-A rugged pres- | 


sure hinge which provides a strong seal 
along the hinge line of gasketed equip- 


ment containers and transit cases. 


Matched hardware with LINK-LOCK. 


ROTO-LOCK- Versatile fastener 


for butt or right-angle joints in portable 
shelters, partitions, knock-down shipping 
boxes, etc. Solidly built, springless. 


CLAMP-LOCK A simple and 





strong, positive-locking clamp for fast as- | 


sembly (and disassembly) of permanent 
or temporary rooms and buildings of 
flanged-panel construction. 
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IDEAS... 
ELECTRICAL DEVICES 


Card Reader Switches 


E. J. Stefanides, Central States Editor 


Basing the design of a punched card reader on 
the principle that the absence of a hole in the 
card actuates the switch contact has resulted in 
a number of important operating advantages. It 
allows the use of more rugged switching and ac- 
tuating mechanisms, making possible the use of 
heavy contact pressure with resulting low contact 
resistance. It also allows the switch elements to 
be of relatively high current-carrying capacity. 
“Absence of hole” actuation also provides a safe- 
ty feature which prevents possibility of overload- 
ing circuits by accidentally tripping the device 
without a card in place. 

The card reader consists of a heavy cast frame 
on which the plastic top and bottom contact 
decks of the 186 individual switches are mounted. 
Circuits are made and broken by floating pins 
which move up and down inside tubular spring 
contacts. The pins are in turn mounted in a [ifter 
plate assembly which is also plastic. 

This device was designed originally for incor- 
poration in a line of semi-automatic tube testers 
It is now available as a component for automatic 
industrial multiswitching applications. 

It was designed and is manufactured by the 
Hickok Electrical Instrument Co., Cleveland, 
Ohio. 


Re ee cn Le 


CARD READER incorporates 186 self-cleaning, wiping- 
type switches. Up to 60 circuits may be energized at one 
time, providing up to 12.6 by 1056 switching combinations. 
Design permits low contact-to-contact resistance of 0.005 
ohm and moderately high current-carrying capacity of 
10 amps. 
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Are Actuated by Absence of Hole in Card 





To latch solenoid 





Switch 
actuated by card 


Properly 
inserted ag 8 ° 


Actuating 
mechanism latch 


Improperly 
inserted card 
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Compressed 
spring 








LOAD-UNLOAD POSITION 


CARD IS INSERTED into lifter plate slot, tripping switch 
which energizes unlatching solenoid. Springs force lifter plate 
assembly downward. At end of stroke, second switch is con- 
tacted, closing circuit. Contact pins are forced down into 
lower deck contacts by card, closing circuits where holes do 


Lifter plate assembly in READ 
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Contacts 
fixed 
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To power supply 


Lifter plate assembly down 


Ea = Limit— 
ma —~ switch location, 



































READ POSITION 


not occur in card. Depression knob lifts plate assembly for 


card removal and disengages contact pins from lower contacts, 
opening circuits. Notch in card must line up with stop on 
lifter plate to trip switch, providing simple safety feature. 


Lifter plate assembly in LOAD-UNLOAD position 


position 


{ 


| 

PIN -ACTUATED SELF - WIP- 
ING SWITCH DESIGN allows 
four conditions of switch opera- 
tion. With lifter plate assembly 
up, all pins are held up, opening 
With lifter plate 
down (in “read” position), ab- 
sence of hole in card forces pin 
downward, closing individual cir- 
cuit. When switch is in read po- 
sition, nylon pin can be inserted 
through top deck and hole in 


GPticde 


all circuits. 





contact 


card to provide pegboard or | 


manual actuation of circuits. 
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DO YOU HAVE A 
PROBLEM INVOLVING 











HIGH SPEEDS... 
HIGH TEMPERATURES... 
CHEMICAL CORROSION ? 


Fi INVESTIGATE 


VREBON 


*carbon-graphite especially 
designed for mechanical applications 


Where lubrication 

is a problem on bearings, 
seals, blades and similar 
sliding or rotating parts, 
PUREBON is often the ideal 
solution. 


REQUEST CATALOG #58 
OR SEE SWEET'S 
PRODUCT DESIGN FILE. 


PURE CARBON CO., INC. | 
450 HALL AVENUE / 


ST. MARYS, PENNSYLVANIA 


Circle 42 on Reader-Service Card for more information 
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NEW PRODUCTS 


MECHANICAL 


Dial graduated in 2 deg Fine adjustment 
increments for 360 deg Lah 


0.150 dia 
through holes 


Laboratory 185-GPH Pump 


Split collet 























for 250 dia shaft 








Eliminates Fluid Contact of Moving Parts 


Intake and outlet of this pump are one 
continuous flexible tube which passes 
through pump body where it is exposed to 
the “squee-gee” action of ball-bearing rol- 
lers. By selecting tubing material suitable 
to liquid being handled, a wide variety of 
corrosive, sterile and abrasive liquids or 
gases can be pumped without contamina- 


FLEXIBLE 


TUBING 


tion or injury to pump. Since material be- 
ing pumped always remains within tube, 
there is almost no limit to the number of 
liquids or gases that pump can move. The 
design of this unit makes it possible to put 
the pump into service without breaking ex- 
isting tubing connections. This is an ad- 
vantage in applications involving gases or 
liquids which must not be exposed 
to atmosphere. Less than a minute 
is required to insert a tube in 
pump. It is only necessary to re- 
move pump’s side plate and tube 
clamp in order to press tube into 
position around impeller rollers. 
Two models are available, with or 
without motor, speed controls or 
explosion-proof fittings. Models of 
54 and 185 gph are obtainable. 


Randolph Co., 1018 Rosine St., 
Houston 19, Tex. 


OUTPUT 


For more information on products de- 
scribed, circle on the Reader-Service Card 
the numbers appearing opposite the story 
headlines and drop the card in the mail. 


Multi-Turn Dial 


Geared to 36:1 Ratio 


301 


The “Mini-Dial” Model MDI-.250 is useful as a setting control 
for pots, condensers, coils and synchros. It may be inserted upon 
any shaft which projects from a panel. A coarse knob is con- 
nected 1:1 to output shaft for rapid turning. A built-in slip 
clutch prevents damage to devices of limited motion. A choice of 
scales is provided with graduations of either 0 to 360 or 0 to 
100-deg divisions. Zeroing may be accomplished from front panel 
without loosening of parts. Face size is 3-1/16 inches square. 
Theta Instrument Corp., 520 Victor St., Saddle Brook, N. J. 


Rotary A-C/D-C Solenoid 303 


Measures 0.375 Inch Dia, 0.562 Inch Long 


A micro-miniature rotary indicator weighs only 3.7 g and 
may be supplied for any standard voltage to 30v d-c or a-c 
at 400 cps. Also available for 100v operation with an external 
resistor, the unit is designed to use 100 mw or less when re- 
quired. Rotation can be up to 60 deg, either clockwise or 
counterclockwise. Solenoid operates in a temperature range 
of —65 to 165F, is of rugged construction with jewel bear- 
ings and has a standard shaft of 1/32 inch diameter by 3/16 
inch long. 

Daco Instrument Co., Tillary & Prince Sts., Brooklyn 1, 
N. Y. 
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Impulse Counter 304 


Responds to 1320 impulses per Minute 


A miniature impulse counter provides declining 
readings in 5-unit increments from a maximum 
reading of 995 to 000. Model 11576 is suited for 
installation in environments having severe space 
limitation. Weighing slighily more than 4 oz, 
overall size of epoxy-sealed housing is less than 
| inch square by 3 inches long. Counter window 
is 34 inch high and white characters on dull black 
wheels are 0.156 inch tall. Maximum speed of re- 
sponse is 1320 impulses per minute, providing a 
full scale or cycle of operation in 9 seconds when 
operated at that rate. Required input of unit il- 
lustrated is 10 to 12v d-c at 2w, but actuation 
from other conventional input voltages can be 
substituted. The device meets humidity, fungus, 
salt spray, sand and dust, acceleration, shock and 
vibration requirements of MIL-E-5272C (ASG), 
plus additional system specifications requiring 
reliable electrical operation at altitudes to 70,- 
000 ft at temperatures from —20 to 71C. Counter 
is designed for 80-percent-on, 20-percent-off op- 
eration. 

Bowmar Instrument Corp., 8000 Bluffton Rd., 
Ft. Wayne, Ind. 
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The design and manufacture of quality stain- 
less steel castings is a specialized job . . . and 
Dodge specializes in it! 

There is practically no limit to the variety 
of shapes we can turn out to meet your 
simple or intricate specifications precisely 
... economically. 


Perhaps one or more castings shown 
here will help spark an idea of how Dodge can 


be of assistance for your stainless steel casting 
needs. A blueprint or sketch with operational 
details will bring complete information, with- 
out obligation. 


DODGE STEEL COMPANY 


6501 State Road 


Philadelphia 35, Pa. 
© Phone: DEvonshire 2-2200 


PRODUCTS 
THE MOST IMPORTANT ALLOY IN A [STAINLESS] STEEL CASTING IS QUALITY 


Circle 43 on Reader-Service Card for more information 
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a aaa ren Take a lead from the leaders... 


—_ Since 1948, Amchem ALODINE™ 
ow. treated over 1’ Billion square feet 


In installations requiring fittings for 
114, 1% and 2-inch piping or equiva- 
lent size tubing, No. 8570 cyclet con- 
nector frequently can offer consider- 
able savings in overall cost. Since con- 
nector is easily and quickly installed 
to continuing or uncut pipe or tube 
lengths, installation time and fitting 
costs are significantly reduced. Con- 
nector is used in place of reducer tees 
and to connect such parts as spray noz- 
zles, gages and hose nozzles. The split- 
clamp is made of cadmium-plated, 
heavy-gage steel or of stainless steel. 


a | 
j 
1 





Bodies provide a 4-inch NPT female 

outlet and are made in a choice of 

brass and stainless steel. Connector is 

mounted by drilling an 11/ 16-inch dia 

hole in pipe or tubing and placing con- , 

nector in position. Twin-bolt compres- | Popular Reynolds Colorweld pre-finished aluminum panels find wide application in commercial construction 


sion of clamp in combination with where its enduring performance and good looks are helping to change the architectural face of industry. 
Buna-N gasket provides a leak-proof Alodine contributes its protective qualities to Colorweld’s amazing paint performance. 


seal. Connector may be used for liquids 
and gases up to pressures of 150 psi. 


Spraying Systems Co., 3241 Ran- 
dolph St., Bellwood, III. 
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Conversion Coating Chemicals have 
of Aluminum in Reynolds Plants ! 


From 1955, when Reynolds Colorweld** Production was started, Reynolds 
has used ALODINE: Continue to Report Complete Customer Satisfaction 
with Paint Adhesion on this Quality Pre-Enameled Aluminum Product 


At two Reynolds producing facilities—Atlanta, Ga. and 
McCook, Ill.—Alodine chemicals used in the pre-paint 
treatment of Colorweld offer a typical example of 
Reynolds’ continuing emphasis on product quality. 


Each day at these plants thousands of feet of aluminum 
are treated with Alodine to provide the metal with a 
chemical coating which produces high quality paint bond- 
ing characteristics so essential to the durable Colorweld 
finish Reynolds demands. 


Alodine provided the first economical treatment that 
made possible the mechanical forming of pre-painted 
aluminum. Under extremely high volume processing 
speeds, the outstanding attributes of Alodine benefit 


*Amchem's registered trademark for its conversion coating chemical for aluminum. 





Beauty and durability characterize sid- 
ing of Reynolds Aluminum Colorweld 
for home use. Alodine chemicals help 
provide a paint bond that lasts 
and lasts. 


thanks to Alodine. 


_ @& ALODINE 


Amchem is a registered trademark of 


This home-on-wheels has more appeal, will 
last longer thanks to its body of Reynolds 
Aluminum Colorweld, and a firm paint bond 


aluminum products of all types—through improved paint 
bonding for subsequent mechanical forming operations, 
that means extra years of wear for painted aluminum 
under all types of environmental conditions. 


Behind the success of Alodine as the outstanding pre- 
paint treatment for aluminum stand the research and 
development activities of Amchem’s Metal Protection 
Laboratories where the search continues for even more 
efficient aluminum treating chemicals. 


Take a lead from the leaders. If you’re producing alumi- 
num—bare or coated—specify Alodine for the assured 
quality and added beauty of your finished product. 


**Colorweld is a registered trademark of the Reynolds Metals Company. 





At Amchem's Metal Protection Laboratories 
exhaustive quality control testing assures the 
performance of Alodine chemicals for every 
aluminum pre-paint requirement. 


Write for Bulletin 
1424C, gives 
detailed technical 
specifications on 
different Alodine 
chemicals 
available for 
pre-treating 
aluminum, 


AMCHEM PRODUCTS, INC. (Formerly American Chemical Paint Co.) 
AMBLER, PA. « St. Joseph, Mo. e Detroit, Mich. « Niles, Calif. e Windsor, Ont 


Precision 
Control Knobs 


ie ;} 


More than 345 styles of precision-engi- 
neered contro] knobs are available for 
industrial and military use. Styled in 
black, gray, red and color caps, plus types 
for concentric control applications, knobs 
may be obtained with custom modifica- 
tions to requested specification. As_re- 
quired in the new MS91528B, plastic 
molding material is acrylonitrile-styrene 
copolymer per L-M-525 and set screw 
sizes for 14-inch shafts, and knobs with 
diameters of 0.750 inch or less, have been 
changed from 5-40 to 4-40. 

Raytheon Co., Industrial Components, 
55 Chapel St., Newton 58, Mass. 


O-Ring Seal Fittings 307 


High-pressure fittings for leak-proof, 
6000-psi WOG service range in sizes 
from 4 to 21% inches, in both tube and 
pipe sizes, for tailpieces and mating 
thread pieces. Use of O-rings as static seal 
provides positive sealing and eliminates 
leakage problems. Unions need only to be 
hand tightened for reliable performance 
20 to 275F. Fit- 


tings are available in stainless steel or 


at temperatures from 


other material upon application. They 
are offered in female pipe, male pipe, 
socket weld (both OD tube and IPS) 
configurations and to MS 33514, AND 
10050 and AND 10056 specifications, 
with union nuts to match. 

Kahn & Co., Inc., P. O. Box 516, Hart- 
ford 1, Conn. 


Circle 44 on Reader-Service Card for more information 
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MECHANICAL 


Bearing 
Takeup Frames 308 


Multi-bearing takeup frames, avail- 
able in 11 sizes, accommodate any 
type of bearing—babbitted, bronze, 
ball or roller—in any two-bolt pil- 
low block with mounting holes up 


to 5% inch. Frames allow horizontal 
bearing adjustments from 6 to 24 
inches and will mount 143 different 
bearing shaft sizes from 5% to 2-7/16 
inches in diameter. Mounting pads 
are adjusted to mounting holes in 
pillow block. Mounting bolts are 
zinc plated, and washers and nuts 
for mounting pillow block are fur- 
nished with each frame. All-steel 
frames have strong channels that 
form a rugged box frame with high 
rigidity. Channels also protect ad- 
justing screw and provide easy ac- 
cess for lubrication and cleaning. 
Large diameter adjusting screw is 
zinc-plated for maximum protection 
against rust. Mounting feet, formed 
from heavy-gage steel, have two 
stiffening ribs for added strength, 
and pillow-block mounting pads are 
of one-piece steel-welded construc- 
tion. 

Link-Belt Co., Dept. PR, Pruden- 
tial Plaza, Chicago 1, II. 
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SYLVAMIA PRODUCES & DELIVERS 
THE COMPLETED ASSEMBLY 


—at substantial savings to IBM 


This electrical connector block is a vital link in the elec- 
trical system of an IBM computer. Unless it is built to 
exact tolerances, the computer can malfunction. 


To make this critical part, IBM chose Sylvania because 
we could perform the entire production sequence —from 
raw materials to completed assemblies built to tolerances 
in terms of thousandths of an inch. It soon proved the 


Sylvania experience paid off in two ways: in production 
economies and in fast delivery too. Total result: a better 
connector block —at lower cost. (For details see captions 
to pictures on these pages.) For full information on how 
Sylvania.custom facilities can benefit you, or for a quote 
on a specific project, write Sylvania Electric Products 
Inc., Parts Division, Warren, Penn. 
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MOLDED FROM PLASTIC by Sylvania, the IBM connector block 
meets tightest specifications. This is possible because Sylvania main- 
tains one of the world’s most modern and complete lines of automatic 
molding equipment. This equipment permits Sylvania to handle vol- 
ume orders for compression, injection and transfer molding. And a 
unique bank of rotary presses can produce millions of precision parts 
each day —even using phenolics and urea. 


Result to IBM? Precisely formed parts to fill high-volume requirements. 


CUSTOM METAL STAMPING AND DOT WELDING, in one 
operation, also paid big dividends to IBM. The original plans called 
for forming parts and then gold-plating the entire contact. Following 
a request by IBM to extend contact life and reduce costs, Sylvania 
experience paid off. Sylvania Engineers demonstrated they could weld 
a tiny gold dot at the contact point economically while maintaining 
close tolerance on the critical dimensions of the formed contact. 
High-speed, high-volume techniques enable Sylvania to meet critical 
defiection and sheer tests. Sylvania maintains a metal stamping facility 
which includes multi-slide machines, vertical presses, and specially 
developed machines to help solve your special problems. 


QC SERVICE MEANS QUALITY CONTROL! 


MADE FROM SYLVANIA WIRE, precision-rolled 
ribbon connectors offer high reliability when the cir- 
cuitry is completed using wire wrap contact methods. 
The cross section of the ribbon—.023” x .062”—and 
the corner radius of .003” were accomplished on a 
special three-head tandem rolling mill and special 
forming equipment. 


Result of this flexibility to IBM? Top reliability at close 
tolerances. 


CUSTOM ASSEMBLY by Sylvania of the block and 
the parade of contacts is handled by our corps of 
trained specialists. Many of our customers have found 
that Sylvania can often deliver completely assembled 
and packaged products — using either all Sylvania com- 
ponents or all customer components, or both— at lower 
cost than is possible in the customer's own facilities. 


Result to IBM? Many, many thousands of completed 
top-quality assemblies per month, and to tolerances 
specified for automatic wire wrap. 


At Sylvania, a tough-minded, hard-to-please quality control department has full authority for assuring the parts Sylvania produces 
meet your most stringent specifications. Example of this thoroughness: for the IBM connector block, Sylvania used 100% inspection! 


SYLVANIA 


Sutsidtiry of GENERAL TELEPHONE & ELECTRONICS &) 


Circle 45 on Reader-Service Card for more information 
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Adjustable 
Limit Stop 


A precision limit stop assembly pro- 
vides adjustable rotation limit con- 
trol within an operational range of 
30 to 4530 deg. The unit, in a 3/16- 
inch shaft size, is offered in ball or 
oilless bronze bearing types. Self 
contained in a black anodized case, 
134 inches in diameter (size 18), the 
device is adjustable by setting a se- 
ries of washers, each governing 300 
deg of rotation. Unit may be factory 
preset to a specified stop. 

PIC Design Corp., 477 Atlantic 
Ave., Rockaway, L. L., N. Y. 


Piston Motors 
Pumps 310 


Displacements of the C3F series mo- 
tor and pump are 0.72, 1.09, 1.45 
and 1.81 cubic inches per revolu- 
tion. The units, rated for continu- 
ous duty of 3000 psi and intermit- 
tent pressures to 3500 psi, produce 
capacities from 3.3 to 8.5 gpm at 
1200 rpm and 5 to 14 gpm at 1800 
rpm. Operating speeds are up to 
2400 rpm and largest unit can de- 
liver 18 gpm at this speed. Used as 
motors, four sizes have theoretical 
torque ranges of 11.52, 17.28, 23.04 
and 28.80 lb-in per 100 psi, or out- 
put hp (1200 rpm) ranging from 
5.5 to 14 and (at 1800 rpm) from 8 
to 22, operating at 3000 psi. Largest 
size operating at 2400 rpm can de- 
liver 28 hp at 3000 psi. Mounting 
bosses of pumps are large enough to 
handle l-inch NPT inlet or 114- 
inch OD tubing thread. Side ports 
may be mounted horizontally or 
vertically. 

Webster Electric Co., Racine, 
Wis. 





se 


Robertshaw Bellows Assemblies are Temperature Sensors 
which effect positive and accurate control of heat or cold in a 
myriad of domestic and industrial applications. At Robertshaw, 
they use ERSIN Multicore 5-Core solder because its non- 
corrosive ERSIN flux wets metals faster . . . and it holds reli- 
ably, even on metals which are difficult to solder. 


ERSIN Multicore 5-Core solder costs Robertshaw a trifle more 
than ordinary solders ... but this is negligible compared to 
the vital savings realized through more joints per pound—and 
virtually no costly rejects due to cold or H/R joints. For assem- 
bly line efficiency, guaranteed by 5-cores of ERSIN flux and 
fast melting thin-wall construction, quality manufacturers rely 
on ERSIN Multicore, the world’s finest solder. 





“Multicore is opproved under ai! able Federal S 


For information, write Department MB-1501 8 
MULTICORE SALES DIVISION BRITISH INDUSTRIES CORP., Port Washington, WN. Y. 


See 


Circle 46 on Reader-Service Card for more information 





Trouble-Free thru 2 Years 
of Tough 


Service... 


Rockwood 
Ball Valves 


Used to test automatic laundry washing machines for 
water load, leakage and rinse cycle selections, these 4” 
Ball Valves are opened and closed approximately 50 times 
a day. After two years and 36,500 cycles, Rockwood Ball 
Valves are still leakproof and require no maintenance. 


You, too, can depend on this same efficiency with 
Rockwood Ball Valves that are designed and engineered to 
give longer, trouble-free service. 


Rockwood Ball Valves are today giving outstanding 
service in oil refineries, food, paper, textile, chemical and 
rubber plants. Valves are available in pipe sizes from 14” 
to 10” . . . 300 Ibs. working pressure. Tested and listed by 
Underwriter’s Laboratories, Inc. For further information 
regarding your use of Rockwood Ball Valves write to 
Rock woop SPRINKLERCOMPANY,A Division of 
The Gamewell Company, A Subsidiary of aw 
E. W. Bliss Co. 848 Harlow St., Worcester 5, Mass. 


ROCKWOOD BALL VALVES 


Distributors in principal industrial areas 
Circle 47 on Reader-Service Card for more information 


BLECTRICAL 


Harness Board 
Spring Clip 


COLLAR WAIL 


SPRING CLIP 


Plywood 





A conductor spring clip used with a col- 
lar nail aids in harness board assembly. 
The device holds lugs (spade or ring) or 
wire in place, permitting easy removal 
without damage. The SC-101 clip is made 
of hardened spring steel and is approxi- 
mately 114 inches high. Clip may be used 
with standard collar nails. 

Stevens Cress Co., 39 Union Ave., Cress- 
kill, N. J. 


Wire Harness Clamp 


A premountable clamp accommodates a 
complete range of harness sizes up to 4 
inches. Once clamp is installed, it does 
not have to be dismounted should har- 
ness need reworking. Two mounting-bolt 
holes provide firm clamping. Used in 
conjunction with “Ty-Rap” cable ties and 
straps, this clamp and “Ty-Rap” replace 


Other 
HAYDON 


“Job Proven” Time Controls 


ACROTIMER 


New “do-it-yourself” Acrotimer pro- 
vides time delay or interval timing, 
opening or closing one or more swi 
after an adjustable period of time. 
Modular construction imparts versatil- 
ity to meet a wide range of operation 
and design requirements. One basic 
unit plus easily assembled standard 
parts provides 12 design variations. 
Operates at 120 to 240 vac, 50 or 60 cps. 
Adjustable time ranges from 6 seconds 
to 24 hours available. 


Series DA Time Delay Timer provides 
time delay or interval timing for appli- 
cations such as protection of power 
tubes, or timing portions of a complete 
cycle of operations. Operates at 120 or 
240 vac, 50 or 60 cycles. Switch capable 
of handling small fractional horsepower 
motors and components. Four models 
provide time ranges up to a maximum 
of 9.5 minutes. 


CATALOG: Time and Torque Controls 


This 8-page catalog illustrates repre- 
sentative models of timing controls 
designed and produced by Haydon 
Division of General Time 

Corporation. Six types of 

electric timing motors and 

a dozen varieties of time 

and torque controls are 

shown with operating 

data and specifications. 

For more information 

on how Haydon can 

serve your time control 

requirements, write to 

the address below and 

ask for your free copy of 

Catalog No. G-1328. 
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52 sizes of conventional clamps. 
Thomas & Betts Co., 36 Butler St., 


Elizabeth, N. J. 


Circle 48 on Reader-Service Card 


HAYDON DIVISION OF GENERAL 


TIME CORPORATION 


3226 East Eim Street 
Torrington, Connecticut 


TIME & TORQUE CONTROL 


























| Betis 2.250 aad 


assis 


TIMING MOTORS 
TIME AND TORQUE CONTROLS 


Series EN and ER 
Commercial 


ELAPSED TIME 
INDICATOR 


Ideal for use on machine tools and other industrial or com- 
mercial machines and equipment where an accurate record of 
operating time is required — for efficient preventive maintenance 
procedures, for rental-basis operation, or for substantiation of 
manufacturers’ guarantees. High-styled face registers hours and 
tenths and minutes and tenths up to 99,999.9 in big, easy-to-see 
figures on a direct-reading dial . . . and offers you highest quality 
and reliability, compactness and light weight at a lower price 
than comparable units. Available in resettable and non-resettable 
models with 344” round bezel or 3” x 3” square bezel. Designed 


for operation at 120 or 240 vac, 50 or 60 cps. Low input: 5.0 
watts at 60 cps, 3.4 watts at 50 cps. Write today for complete 
information and engineering data: Haydon Division of General 


Time Corporation, 3226 East Elm Street, Torrington, Conn. 


DIVISION OF GENERAL 
TIME CORPORATION 


3226 EAST ELM STREET 
TORRINGTON, CONNECTICUT 


‘Teflon’ 
Connectors 313 


Sin gle- pin, compression- 
mounted, male-female con- 
nectors have been subjected 
to environmental tests of 
temperatures to 200C, cou- 
pled with varying humidity 
and salt spray. Low losses 
have been found under these 
conditions, even when con- 
nector has been subjected to 
full limits of high power, 
high frequency and high volt- 
age handling capabilities. 
The provision for “floating” 
the brass male and female 
connectors in their “Teflon” 
housings by means of E-ring 
retainers allows for tolerance 
build-ups on the part of the 
user to be as much as 0.005 


inch off per connector, even 
when stacked in arrays. E- 
ring retainers also permit 
quick replacement of any 
part of male or female ter- 
minal without need of dis- 
turbing other connectors 
used in array. In use, ter- 
minal is compression mount- 
ed directly through metal 
chassis or terminal block. 
When engaged, connector 
has an overall length of 1.42 
inches; when disengaged, 
male terminal has an overall 
length of 0.920 inch and fe- 
male, 0.835 inch. 

Jupiter Electronics, Inc., 
Sales Engr. Dept., 225 E. 
144th St., New York 51, N. Y. 
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ORMIGx 


puts the 


plus 


in your 


products 


+ with electrical grades that do more than just insulate 


FORMICA ELECTRICAL GRADES 


Grade Description 


XXX P-36/paper-phenolic High IR, cold punch to 'Ae” for circuitry and non-circuitry 
applications. 

XXXP-i00FR/paper-phenolic New flame retardant grade with high IR. Cold punch to '/e’. 
For commercial circuitry. 


YN-25/nylon-phenolic 


Low electrical loss for circuitry and non-circuitry applications 
requiring tougher material than XXXP-36. 
FF-60/glass-melamine 
FF-91/glass-epoxy 
FF-93-FR/glass-epoxy 
FF-95/glass-epoxy 
G-7-1/glass-silicone 


Retains high dielectric strength after prolonzed exposure 
to moisture. High impact. 


Low electrical loss for circuitry applications. High mechanical 
strength. Good machining. 


New flame retardant grade with high IR and high mechanical 
strength. Good machining. 


saeaee good flexural strength at elevated temperatures; 
ig a 


Heat resistant, low electrical loss, moisture resistant for 
non-circuitry electrical/electronic applications. 


Flame retardant/self-extinguishing with superior dimen- 
sional stability for circuitry applications. 


EP-37/paper-epoxy 


Check the chart. Note how Formica electrical 
grades combine insulation with mechanical 
and/or chemical properties. The extra property 
values of these and other Formica industrial 
plastics can put plus performance and added 
sales power into your products. For detailed 
information, write for data sheets today. 


Your Fabricator and Distributor of Indus- 
trial Formica can put the plus in your 
products but quickly—with fast, local delivery 
of Formica fabricated parts and materials. 
Check the list on opposite page . . . phone 
your fabricator now. 


\ 
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FORMICA CORPORATION, 4511 Spring Grove Ave., Cincinnati 32, Ohio 


subsidiary of 





BLECTRICAL 


High Q Coils 314 


Pot core constructed high Q coils 
and transformers are available as 
variable or fixed units for the 50- 
ke to l-megacycle range. This line 
complies with MIL-C-15305A; 
units operate effectively to 125C 
(Class B) and are for use in her- 
metically sealed units. The Q 
range is 100 to 300. Units are 


25/32 by 25/32 inch and 15/16 


inch in height. Weight is 0.7 oz. 
Stability is 150 parts-per-million 
per deg C. Pot core design pro- 
vides magnetic shielding, and elec- 
trostatic shields are available with 
inductances up to 150 mh. Shock 
and vibration limits exceed 30 G 
at 50 to 2000 cps. 


Bulova Watch Co., Inc., Elec- 
tronics Div., 40-01 61st St., Wood- 
side 77, N. Y. 
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Faster Delivery of 


FORMICA 


Sheets and Fabricated 
Parts from your 


FABRICATOR AND DISTRIBUTOR OF 
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DESIGN 


Vulcan Electric Distrs. 
. . Kiva Sales Co. Inc. 


‘ Plastronics 

Dutton Mfg. Co. 

. Conroy & Knowlton, Inc. 

Leed Insulator Corp. 

Tri-State Supply Co. 

Plastic Stamping, Inc. (Pomona) 
Laminated Fabricators 

Tri-State Supply Corp. 

Ridout & Co. 


Plasticrafts, Inc. 
Fabricon Corp. 

Milton H. Brooks & Son 
Modern Plastics 
Southeastern Plastic Sales Co. 


Colonial Kolonite Co. 
Tingstol Co. 


of Hyaline Plastics Corp. 
. . Television Associates, Inc. 


. .C. Lee Cook Co. 
Prager, Inc. 
.....Diecraft 
Insulating Fabricators of N.E. 


. F. B. Wright Co. 
Chas. R. Mueller & Sons 
Novel Products 

Plastigage Corp. 


Special Parts, Inc. 
Plastics, Inc. 


Brook Beatty Co. 
Harris Mfg. Co. 


Insulating Fabricators, Inc. 
. .Plasticrafts, Inc. 


Curbeil, Inc. 

Thomas J. Long, Inc. 

Commercial Plastics & Supply Co. 
Comco Plastics 
Industrial Plastic Supply 
neral Circuits, Inc. 

Frank Products 
Plasticraft Products Corp. 


weunee . Engineered Plastics, Inc. 
Insulating Fabricators, Inc. 


Jaco Products Co. 
Durham Plastics, Inc. 
Dayton Plastics, Inc. 
Dayton Plastics, Inc. 


ideal Specialty Co. 


: D. & H. Dist. Co. 

Laminated Materials 

Mascher & Lippincott 

idee guaen Earl B. Beach Co. 
Norrell, Inc. 

Plastic Fabricators Co. 


Plastelite Engineering Co. 

Service Engineers, Inc. 

Standard Parts & Equipment Corp. 
Houston Gasket & Packing 
Replacement Parts Co. 


Plastic Products of Utah 


She abkthteeeece ss Williams Co. 


..Norva Plastics 
Plywood Center 


Tri-State Supply Co. 


General Plastics, Inc. 
Colonial Kolonite Co. 
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Transistor 
Retaining Clips 


Retaining spring clips for socket-mounted TO-5 
and TO-9 series transistors comply with military 
requirements for retention of plug-in devices. 
Clips, designated 3B-714-1 and 3B-714-2, provide 
a positive spring pressure retention on transistor 
case top and easy access for service. Mounting is 
accomplished by means of screw or rivet which 
attaches transistor socket to chassis. A locking tab 
on clip positions it and prevents twisting. Two 
heights are obtainable: for transistors with 
mounting height dimensions of 13/64 and 21/64 
inch. Material is beryllium copper per QQ-C-533 
with a silver plate finish. Clips can be used in 
applications where heat removal is required, in 
combination with transistor radiator devices such 
as the 3AL-635 series. 

Birtcher Corp., Industrial Div., 745 $. Monterey 
Pass Rd., Monterey Park, Calif. 


Safety Switch 


The “TO” safety switch utilizes the principle of 
a suspended weight maintaining its vertical posi- 
tion at all times. When properly mounted in an 
appliance, the contacts are held closed until ap- 
pliance is tilted 30 deg or more. At this point, 
vertical weight remains in position and exerts a 
lifting motion on operating contact spring which 
opens circuit. 
Norwalk Thermostat Co., 65 Norwalk, Ohio. 
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SEALING DOMESTIC 


APPLIANCES IS A REAL 


CHALLENGE, T00! 


Soapy water,detergents, bones, grit 


ADAPTATIONS OF THE 


TYPE 6A SEAL 
for four different 
appliance 
manufacturers | 


and lint... all these combine to make appliances a hard-to- 


handle sealing problem. Add that to a very limited space factor, 


and you’ve got a real set of conditions on your hands. 


“John Crane”’ engineers have solved these problems and 


thousands of other shaft sealing applications on all types of 


commercial and industrial equipment. We know that we can be 


of the same help to you. 


That’s why .. . as one design engineer to another . . . we 


urge you to let us work with you in adapting or developing the 


proper seal for your application. 


Tell us about your requirements or write for our fully illus- 
trated Bulletin S-204-3 on “John Crane” Shaft Seals. 


Crane Packing Company, 6423 Oakton Street, 


Morton Grove, Illinois, (Chicago Suburb). In canada: 


Crane Packing Co., Ltd., Hamilton, Ont. 


\) 
os 


MECHANICAL PACKINGS 


SHAFT SEALS 


Ss 

—— A 

=p 
THREAD COMPOUNDS 


CRANE PACKING COMPANY 


Circle 52 on Reader-Service Card for more information 
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MATERIALS 


Polyester Laminate 


Designated No. 2541, this triplex constructed 
material will not dclaminate in contact with 
solvents used in varnish impregnatcon. The 
absence of glues, adhesives and impregnants 
provides improved resin or varnish-to-film ad- 
hesion, eliminating voids or gaps which en- 
courage moisture attack within impregnated 
or encapsulated units. Varnishes or epoxy 
resins are absorbed by the non-woven polyester 
web outside layers, establishing a tight bond to 
inner layer of film. The non-woven web con- 
struction gives insulation the same _ tensile 
strength in all directions, eliminating need for 
caution in cutting or inserting material along 
“grain”. For typical applications such as slot, 
phase and layer insulation, the material has 
the right amount of rigidity and “spring-back” 
for slot wall conformance, making insertion of 
coil windings easy. Bending or other move- 
ment stresses during assembly do not affect 
material's dielectric strength. Laminate is of- 
fered in three standard thicknesses: 0.007, 0.010 
and 0.015 inches. 

Minnesota Mining & Mfg. Co., Irvington 
Div., 900 Bush Ave., St. Paul 6, Minn. 


Heat-Resistant Paint 318 
“Heat-Rem H-170 Super” withstands tempera- 
tures to 1700F. Available in both aluminum 
and clear vehicles, the material is especially 
recommended for fine tolerance work. It is 
claimed to be widely used on torch weld jigs 
on which rocket engine chambers are formed. 
In addition to spray application, paint may 
be used for dipping or brushing. 

Speco, Inc., 7308 Associate Ave., Cleveland 
9, Ohio. 
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Designers think of R/M first for asbestos, rubber, 


Poly-V ‘‘J’’ Light Duty Drive Gives You 
Design Advantages Never Before Possible 


Most Revolutionary Drive for Small Sheaves, Short Centers, Compact Units 


R/M POLY-V® “J” DRIVE is industry’s newest and most revo- 
lutionary light-duty drive for small diameter sheaves, short cen- 
ters and compact units. It utilizes a single parallel V-ribbed belt 
running on space-saving sheaves grooved to mate precisely with 
the belt ribs. Design advantages of Poly-V “J” add up to more 
dependable power in less drive space wherever balance and 
highly efficient, silent, vibration-free drive performance 
are required. 


Advantages 


@ Designed especially for small sheaves; considerably be- 
low V-belt range 


@ Silent, vibrationless, cool operation; homogeneous trac- 
tion surface is spliceless, lapless 


@ No belt matching; a single belt cross section meets every 
need from 1/40 to 15 HP 


Delivers much more load in less space; permits more 
compact drive with smaller m ting clearances 





Exceptional 
motors 


flexibility; operates easily with midget 


ideal for tandem, mule, Y% turn or serpentine drives; with 
reverse bend idlers and for speeds up to 10,000 f.p.m. 


Minimum drive wear; assures longer belt and sheave life 


@ Absorbs shock; overload slip protection against machine 
damage 


@ Complete contact pressure; maintains groove shape 
@ Heat and Oil Resistant 


Poly-V “J” has been proved for smooth, silent power service on 
a wide range of small machinery—home workshop, machine 
tools, wash machines, lawn mowers, household appliances, and 
for many types of industrial, commercial and scientific machines. 

For medium and heavy duty drives, R/M Poly-V* is available 
in the larger ““L”’ and ““M” Sections. These 3 Poly-V Belts 
(J, L and M) will replace 8 V-belt size sections and cover a 
power range from 1/40 to 1700 HP. Wherever your design 
problems involve power transmission drives, V-belts, flat belts 
... rely on R/M products and engineering. 


Write today for free booklet shown: full details on a wide variety 
of industrial rubber products. Manhattan Rubber Division, 
Raybestos-Manhattan, Inc., Passaic, N.J. 


Poly-V “J” on Parker Majestic Grinder as standard equipment 


Circle 53 for more information on Rubber 


DESIGN NEWS—FEBRUARY 


7,4 2:6) 





sintered metal, and engineered plastic products 


TEFLON HEADQUARTERS U.S.A. 


SHEETS + RODS + TUBES + TAPES 
HOSE + BONDABLE TEFLON 
MACHINED PARTS + SPECIALTIES 


One call does it all. Ask the man from R/M for anything you 
need in ‘*Teflon’’—standard shapes to finished parts. He can 
satisfy your requirements fast and efficiently. 

By any measurement—research, complete line, experience, 
technical data, capacity, quality control, delivery and reputa- 
tion—R/M should be your first source for “Teflon” products. 

R/M “Tefion”’ Headquarters has grown to its present stature 
through the outstanding dependability of its own production 
and delivery as well as the performance of its finished products. 

Contact your nearest R/M district office . . . or write for the 
application service that cuts costs without cutting corners. 


* Registered trademark for Du Pont fluorocarbon resins 


PLASTICS a 


For a copy of this booklet, full of information on R/M’s com- 
plete line of “‘Tefion”’ products, write Plastic Products Division, 
Raybestos-Manhattan, Inc., Manheim, Pa. 
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R/M CAPABILITY PRODUCES 
REINFORCED TEFLON PACKINGS 


to lower friction, eliminate contaminating 
lubricants, resist corrosion and extrusion 


Now you can get “Teflon” packings with the exact mechanical 
properties you require. R/M capability has developed a host of 
reinforced Teflon packings, one or more of which may meet 
your requirements. 

Among these are Vee-Flex® rings, piston cups, gasket mate- 
rials, and specially machined and molded products. Each is 
designed for a specific application—using the-advantages of 
Teflon coupled with the advantages of other materials. 

R/M’s broad experience in design, compounding and man- 
ufacturing of mechanical packings and gasket materials is at 
your disposal. Send data on your specific application. 


PACKINGS 


Write for new catalog giving complete information about 
Reinforced Teflon Products and other R/M packing and 
gasket materials. 


RM 110 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES: Passaic, N.J. « Bridgeport, Conn. « Manheim, Pa. « Fullerton, Calif. e No. Charleston, S.C. 
Crawfordsville, Ind. « Neenah, Wis. « Peterborough, Ontario, Canada 


Circle 54 for more information on Plastics 
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Subminiature 
Alumina Ceramics 


Parts and components of “Diamonite”, which 
contain up to 97 percent alumina oxide, possess 
high dielectric strength at high frequencies and 
elevated temperatures. They are non-magnetic, 
non-conductors of electricity, vacuum tight and 
readily metallized. The smaller parts illustrated 
measure 0.050 OD by 0.030 ID by 0.045 inch 
long. They are being fabricated for use in the 
manufacture of semi-conductor assemblies. The 
larger miniatures shown are 0.162 OD by 0.097 
ID by 9.050 inch long. The material is char- 
acterized by good physical properties with high 
compression strength and good resistance to 
mechanical shock. 

Diamonite Products Mfg. Co., Shreve, Ohio. 


Transfer Solution 320 


“Trace” is a process for transferring drawings 
to an illustration material before rendering. 
The diazo-type sensitizing solution is applied 
to an illustration material surface in a spray 
from a 12-0z pressurized container, and will 
transfer any well-prepared translucent sketch, 
pencil or ink drawing, film positive or trans- 
parentized opaque matter such as photographs 
and stats. The method of transfer has many 
advantages: no darkrooms are needed for proc- 
essing or handling; immediate copy; will not 
smear; hours of tracing time eliminated; can 
be used on either light or heavy-weight illus- 
tration material; low-cost and simple applica- 
tion; and stocks of short-lived expensive copy- 
ing papers are eliminated. This is an invaluable 
aid for designers, architects, artists, engineers 
and draftsmen. 

West Reproduction, P. O. Box 2336, Ft. 
Dearborn Station, Dearborn, Mich. 








CORNERSTONE - LAYING WITH 








NO GEREMONY 


In today’s hustling, bustling construction 
business there’s no time to stand on ceremony 
... No point in risking costly equipment failure. 


To short-circuit mechanical downtime, leading 
construction equipment producers specify Ohio 
Tubing for power cylinders and fluid lines, 
mechanical and structural members. This gives 
equipment the heft and brawn to shrug off 
brutal, grinding punishment . . . gives equipment 
users a high degree of protection against 
disastrous delays. 


You can strengthen your product — and its 
mechanical reputation — by specifying Ohio 
Custom Made Tubing. The name Ohio is the 
hallmark of the highest quality in tubing, both 
seamless and welded. And we're now able to 
deliver a broader range of welded tubing sizes, 
wall thicknesses and grades than ever before. 


Let’s not stand on ceremony. We want your 
tubing business — seamless to 7’ OD, welded 
up to 7," OD. For a fast start, contact your 
nearest Ohio representative, or send part 
drawings to the plant at Shelby, Ohio— Birthplace 
of the Seamless Steel Tube Industry In America. 


Ohio Seamless offers the broadest parallel 
range of both welded and seamless quality 
steel tubing in the industry. 


Representatives in principal cities. Check 
leading directories: THOMAS’, MacRAE’S, 
CONOVER-MAST, SWEET’S, FRASER’S. 


OHIO SEAMLESS TUBE 
Division of Copperweld Steel Company > SHELBY, OHIO 


Seamless and Electric Resistance Welded Stee/ Tubing © Fabricating and Forging 


EQUIPMENT 


Ampere-Hour 
Meter 321 


A reversible, direct-reading, minia- 
ture ampere-hour meter with neg- 
ligible operating current gives im- 
proved accuracy and high reada- 
bility. Two inches long and y, 


inch in diameter,.the device is a 
lightweight microcoulometer, in- 
tegrating current versus time by 
electro-chemical principles, using 


a mercury anode separated from a 





mercury cathode by a small liquid 
electrolyte gap. Under an applied 
voltage, current flow transfers mer- 
cury quantitatively across gap via 
balanced oxidation-reduction reac- 
tions. Model 100 has a 114-inch ac- 
tive scale length and is suited 
to applications where space and 
weight are of primary importance. 
The dévice operates on any d-c in- 
put voltage and uses a series re- 
sistor to adjust operating current 
through meter to desired integrat- 
ing rate. For normal applications, 
the indicator requires less than 100 
microamperes of current and im- 
poses no appreciable drain on pow- 
er supply. The unit can be sup- 
plied with either prefabricated 
fuse-typé clips or extended input 
leads for conyenient solder mount- 





ing in any circuit configuration 
and in any position. 


Curtis Instruments, Inc., 45 
Kisco Ave., Mt. Kisco, N. Y. 
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this 
much 
abrasive 
metal. 


can 


destroy 


precision 
eels 


PROTECT 
YOUR 
PRODUCTS 
WITH 

LOW COST 


Mi 


If your product has moving parts 
operating in a fluid, you can re- 
duce costly wear with Lisle Mag- 
netic Plugs. 


Ferrous metal particles in a lubri- 
cant are a major cause of wear. 
The Lisle Magnetic Plug removes 
these particles from the lubricant 
— assures longer, quieter oper- 
ation of the products you make. 


Lisle Magnetic Plugs can be used 

in place of any ordinary drain or 

fill plug. 

FREE Samples for Testing in 
Your Product! 


Circle 57 on Reader-Service Card 


Semiconductor Alloy Kit 


Containing over 25,000 semiconductor preforms, kit Z-100 con- 


tains a complete range of material in usable forms such as discs, 


washers and spheres. New clad metals finding greater application 
in industry, such as indium-clad aluminum, are included. Kit 
contains 24 different alloys for use in both germanium and silicon 
diodes, rectifiers and transistors. Other alloys include tin-anti- 
mony, lead-silver, indium-germanium, tin-lead-antimony, 
percent pure indium, and aluminum-boron, among others. 
Accurate Specialties Co., Inc., 345 Lodi St., Hackensack, N. J. 


Thermoelectric Experimental Kit 


The type 300 experimental kit enables electronic, industrial, 
medical and educational organizations to obtain empirical knowl- 
edge directly of thermoelectric materials, principles and _tech- 
niques in a planned and organized manner. Contained in the kit 
are typical Frigistor cooling modules made of “Neelium” (one 
of the more advanced thermoelectric materials now in production) 
as well as all necessary hardware to conduct a broad spectrum of 
basic experiments in thermoelectric cooling and power genera- 
tion. Also included is a complete 38-page instruction book and 
laboratory manual which describes 10 principal experiments and 
provides other information on thermoelectricity of interest to the 
user. 
General Thermoelectric Corp., Princeton, N. J. 


tells why tOtal 2 solves all 
retaining ring 


PROBLEMS! 


the newly designed die-formed ring in a 
variety of materials and finishes. 


E-RING DESIGN e SPECIAL RING SHAPES © STACKED RINGS 


BQO NOO ss" 


With Ramco’s Circolox problems. This Free En- 
and Spirolox you havethe gineering Manual brings 
tOtal 2 designs needed to you the complete tOtal 2 
solve all retaining ring story—write for it today! 


—or—the exclusive “ego ® 
Ge Y $ELF-LOCKING reels UM) 


RESILIENT FEEPEEEP 
TAKE-UP < the | un qu ie 36 — wound ring 


Z 
any variations — 


RAMSEY CORPORATION o subsidiary of Thompson Ramo Wooldridge og 
Box 513, Dept. A, St. Louis 66, Missouri 


MULTI-TURN 
RINGS 


Circle 58 on Reader-Service Card for more information 





NEW! EASY-TO-USE 


s. (UE 


LIMIT 
SWITCH 


Oil-tight construc- 
tion 


Switch plugs in—in 
seconds 


Mounts without dis- 
assembly 

Wired without re- 
moving from box 

Reversible plug-in 
unit—can be plugged- 
in with roller arm at 
either end 

Present installations 
easily converted to 


Same price as stand- 


wherever electricity is distributed and controlled 


Circle 59 on Reader-Service Card for more information 
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EQUIPMENT 


Strain Gage 


Fastener 324 


An electric strain gage, bonded and sealed 
in a small hole along the longitudinal 
neutral axis of a bolt, allows direct meas- 
urement of fastener tension load. Avail- 
able in all external wrenching standard 
cap screw, hex head and 12-point super- 
strength bolt sizes, the fastener indicates 
bolt tension load with a guaranteed ac- 
curacy of better than | percent, providing 
correspondingly high reliability 
structural efficiency to bolts and bolted 
joints. Tightening loads or changes in 


and 


bolt load due to vibration, shock or wear 
may be observed or recorded remotely. 


Special fasteners are gaged to specifica- 
tions for testing, control, safety, load 
force and acceleration measuring pur- 
poses. Standard strain gage instruments 
are used. Electrical specifications of gage 
are: resistance, 240 ohms, +-0.4 ohms; 
gage factor, 2.00 +0.01; input current 
(maximum), 30 ma a-c or d-c; input 
voltage (maximum), 7v a-c or d-c; lin- 
earity, better than 1 percent; accuracy, 
within | percent of allowable bolt load; 
and output sensitivity, 0.5 microvolt/ 
volt/micro-inch strain. 

Strainsert Co., E. 4th St., Bridgeport, 
Pa. 
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NOW ! a positive positioning device that 


stops feedback torque without backlash.... 


} 


Now! For any application requiring a power transmission 
device, that will drive in both directions and instantly 
stop all feedback torque, the REV-LOK design offers 
precision performance characteristics and safety factors 
previously unobtainable in so compact a product. 

REV-LOK features a complement of sprags arranged 
in opposing pairs to automatically and instantly stop feed- 
back in both directions of rotation . . . there is no backlash 
on output shaft. Also, the design concept provides multi- 
contact surfaces for greater driving and holding torque, 
assures equalized radial loading of REV-LOK devices, 
and evenly distributes wear over all sprags and entire race 
surface to secure longer life. 


Rev-Lok devices can efficiently perform a number of 
application functions such as two-directional drive, 
positioning, over-running, backstopping, prevention of 
feedback, etc. Generally, the mounting arrangement 
used determines which functions are obtained. However, 
to provide specific details on how Rev-Lok components 
operate to perform individual functions, sketches and 
description relating to several typical applications are 
provided on the facing page. 


The functional versatility of the REV-LOK device is 
evidenced in its successful use on many diverse applica- 
tions. Depending on the mounting arrangement em- 
ployed, REV-LOK devices can be used for: two-direc- 
tional drive and positive positioning, two-way over- 
running or backstopping, dual drive or single revolution 
applications, anti-shock steering, torque limiting, etc. 

REV-LOK devices have greater torque capacity for - 
their size and weight, and permit higher over-running 
speeds than any similar product. Current catalog models 
are available in torque ratings from 90 Ibs. in. to 30,000 
Ibs. in. and with bore diameters ranging from 4” to 214”. 
Send for your free REV-LOK catalog—it provides further 
operational and technical details. 


FORMSPRAG COMPANY 


23605 Hoover Road, Dept. 115, Warren (Detroit), Michigan 


Representation Throughout The World « Precision Power Transmission Products 


- ne emnmemmee ene ro 


OTHER FORMSPRAG: PRODUCTS 


Formsprag, Clutches for every 
_over-running, indexing and 
backstopping application. 
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4-Track Stereo 
Conversion Kit 


BEARING 
l SPRAGS & 


—_ SPRING CONTROL 


The WR-60 kit converts all Wollensak 


SOCKET ‘ 
and Revere monophonic and = 2-track 


MEMBER THRUST , 
BEARING cute stereo tape recorders to 4-track stereo. It 


consists of a 4-track stereo record/play 
BEARING head and a 4-track stereo erase head 
mounted in a head-shifting mechanism. 
The model TLB3 record/play head in 
the unit is a professional-quality, fine- 
gap head of laminated construction, and 
provides high-fidelity playback of pre- 
recorded tapes. Rotation of shifter con- 





trol knob provides three vertical posi- 


With the OUTER RACE held in a stationary or fixed rORQUE FiKcD A RUE TORQUE TORQ tions of head assembly, permitting play- 
position, torque is transmitted as follows: (Figure 1) oy RACE —— =r: 50% back of both 2 and 4-track prerecorded 
The CONTROL MEMBER projects between each MEMBER SHAFT a oe Bates tapes and recordings of 4 monophonic 


pair of opposing sprags and when driving torque is 
applied to it, each projection first contacts a sprag Yiyvoo PRO ed oa! reap 
at point'*A "to disengage the sprag from the OUTER YY yEnc CONTROL sound recordings can be made with a sin- 
RACE. Then, the CONTROL sper ra rhe mr my gle recorder. Unit is supplied completely 
against the sprag at point ““B” to transmit driving $ wired and assembled for ready installa- 
> Wh directly to the SOCKET erga eh ny “a ; tion in tape recorder. 

2 en input torque is reversed, the s an» output ae ere 

MEMBER rotates a maximum of 3° to release the — - Nortronics Co., Inc, 1015 S. 6th St., 
opposing set of sprags and then again drives the FIGURE 2 Minneapolis 4, Minn. 

SOCKET MEMBER through point “B” on these 
sprags. (Figure 3) Any input torque from the 
SOCKET MEMBER is instantly stopped by the ; WCE JERE sores CONTROL \ TORQUE FIXED SOCKE 

wedging of sprags between the fixed OUTER RACE HAFT BS weweee SHAFT FT MEMBER SHAFT Portable 

and the SOCKET MEMBER—feedback torque Electric Sprayer 326 
never reaches the CONTROL MEMBER. 

(Figure 4) When the SOCKET MEMBER is held CONTROL \ refillable “aerosol” sian’ 
stationary and the CONTROL MEMBER is held in RAL peer eset ie yale = ile gi Bie oh ae scoog 
a neutral position between the sprags, any input t INPUT -s INP T facturing, maintenance and service oper- 
torque applied to the OUTER RACE is instantly : z ations is designed for low-cost spray-on 
stopped by the wedging of the sprags between OUTER at a ion a application of light oils, water, lubri- 
RACE and fixed SOCKET MEMBER. However, by 
applying a relative torque to the CONTROL MEM- scndidenion. illite: “ iieie: apa aaie i 
BER in one direction (Figure 5), the OUTER RACE ac ate " . scents 8 coolants, aahesives, ayes, pane paampesstsg 
can over-run in the opposite direction and will also La Ou ‘ adnie DRO deodorants and other applications. The 
be backstopped. To reverse the direction of OUTER ie c FIXED SOCKET FIXED CONTROL \ ne 8 SOCKET unit is said to eliminate the price of 
RACE over-running and backstopping, the torque EME ——— MEMBER SHAFT MEMBER SHAFT \“*S=TE A) MEMBER SHAFT 
applied to the CONTROL MEMBER is reversed. 

(Figure 6) If the CONTROL MEMBER is held ies . ; He ; 
in a fixed position and the SOCKET MEMBER is % CONTROL ; “ping | inches tall and 21% inches in diameter, 
allowed to float freely on a shaft, the OUTER RACE A cearne MeN B Y | and weighs only 12 oz. Other features 
will over-run in either direction. However, if a torque aml a include a permanently lubricated motor 
on applied to the SOCKET MEMBER, the OUTER > 5. and sealed-in shock-proof head. 

RACE will only over-run in the direction that the a est BATT Burges Vibroctafters, Inc, Commer 
torque is applied and will backstop in the opposite - ee a — Ss oa: se ‘ 
p sensed F FIGURE 5 FIGURE 6 ' cial Products Div., Grayslake, Il. 
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tracks on a single tape. Also, sound-with- 











FIGURE 3 cants, rust inhibitors, sealers, coatings, 











packaging from the cost of spraying. 
Sprayer is small in size, measuring 614 




















FAIRBANKS WHITNEY 


Circle 61 on Reader-Service Card for more information 


60 


CLIP FOR YOUR FILE 


Add this Low-Cost 
brake to your 


small engine designs 


GOLF CARTS GARDEN TOOLS SCOOTERS 





FUN CARTS 








This rugged 5” brake adds the con- 
trol you want for those small en- 
gine designs . . . And at the price 
to keep your design in the market 
where it belongs. 


OPERATION 
A lever actuated cam forces 


and against the inside of 
the revolving brake drum. 
the shoes to 


Springs return 

their ros rel — _— 
re on lever is re- 

pressu 


INSTALLATION. This brake lends itself to a varied method of 
installation, depending upon preference and the vehicle construc- 
tion. Mounting plates of the brakes are all the same; this makes 
for quick, easy installation. Mounting plate bolt circles vary to 
meet applications and may accommodate flange type bearings. 
ATTACHMENT. The brake drum may be welded or fastened to 
the sprocket, wheel hub or adapter flange with capscrews; it re- 
volves around the stationary brake mechanism fastened to axle. 
SIZES. This 5” brake is new to the Fairbanks-Morse line of small 
engine accessories. Available in different bores and widths... and 
an adapter for mounting on axles with set-screws and keyway. 
For more information about this brake, or the other small engiic 
clutches, transmissions and accessories, write: Fairbanks, Morse & 
Company, Magneto and Engine Accessories Division, Beloit, Wisc. 


FAIRBANKS MORSE 


A MAJOR INDUSTRIAL COMPONENT OF 








pb SIGyx» 


ae i. 
DESIGN IDEAS 
2 
News 


Redesigned Blower Wheel 


E. J. Stefanides, Central States Editor 


CENTRIFUGAL BLOWER AND BLOWER WHEEL. Blower is 


MATERIALS APPLICATIONS 


Assem bled 


of high-volume, over- 


loading type with forward-curve wheel. Wheel was redesigned to be assembled by spin 


and press forming method which anchors center of blade span 


and allows increased 


speed for increased capacity and pressure without changes in basic design. 





FINISHED ASSEMBLY 


Disc material flows 


P into blade hole 
SECTION B-B 


Center disc 


Fixed die “2-747 Yj 
SECTION A-A 
BEFORE COINING AFTER COINING 
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} ASSEMBLY be- 
gins by placing center 
disc halves in cage 
formed by assembly 
of blade and end 
rings. Each blade fits 
into individual center 
disc slot. Hub tabs 
are then flattened 
by pressing between 
coining - die halves, 
tab material 
into anchor locking 
blades to hub. Fin- 
ished wheel is bal- 
anced in dynamic 
balancing machine. 
Balancing is accom- 
plished by addition 
of sheet metal 
weights. 


flows 


S243 OD 





by Spin and Press Forming 


The stamped parts of a redesigned blower wheel are 
assembled by spin and press forming of the end ring 
and center disc material. 

There are several advantages resulting from this 
construction over the previous designs. First, the 
method is adaptable to a variety of different diame- 
ter and length wheels and requires less tooling than 
the previous design. Second, it allows the same de- 
sign and tooling to be used for both steel and alumi- 
num wheels. Third, it allows for a design of maxi- 
mum economy of material in stamping. 

Finally, it mechanically locks the center of the 
blade to the center discs allowing the maximum 
rated speed of the wheel to be increased 50 percent. 
This results in 50 percent increase in capacity and 
125 percent increase in static discharge pressure with- 
out changing the basic design or dimensions of the 
wheel. 

The blades are stamped individually and formed 
to the proper contour with a locking tab on each 
end and an anchor hole in the center of the blade 


FORMED BLADE 


WHEEL ASSEMBLY begins when blades are placed in slotted 
mandrel. End rings are then slipped over end of blades and 
entire assembly rotated in special spinning machine. Rollers 


span. The blades are assembled to the stamped end 
rings by spinning a flange down over the tabs. Dur- 
ing the spinning process some of the end ring mate- 
rial flows between the tabs, permanently locking 
the blades. 

The center disc is made of two conically shaped 
stamped pieces which have lanced edges bent up in- 
to tabs. The center discs are placed inside the cage 
formed by the spin assembling of the blades and end 
rings. Tabs on the edge of the hub are then flattened 
by pressing between coining dies in a hydraulic 
press. As the tabs are flattened, some of the material 
flows in the anchor hole, permanently locking the 
blades to the hub. Flow of material during wheel as- 
sembly permanently fixes the very critical position 
and angle of incidence of the blades to assure maxi- 
mum efficiency during the life of the wheel. 

This blower wheel was designed by the Lau 
Blower Co., Dayton, Ohio, and is incorporated in 
its line of centrifugal blowers. 











Material flow "eer ae | 


Flange rolled over 
to secure blade 





are brought to bear against end ring flanges, spinning them 
down over blade tabs. End ring material flows into spaces be- 
tween tabs, permanently fixing blade position and angle. 
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FREE! Giant 144-Page CATALOG “AP’ 


US UCL 


ORDER BY STOCK NO. + CHECK — M.0. + SATISFACTION OR MONEY BACK 
NEW! NEW! NEW! DOUBLE ENDED CLIPS! 


Handiest gadgets ever . . . hundreds of uses in industry! Spring 
action — squeeze to open either end. Use them for drying photo- 
graphic prints, collating research or design nores for ready refer- 
ence, displaying plans or sketches at meetings, keeping production 
orders together, hanging up samples or bulletins, etc. Made of 
white plastic, 2” long. Durable. Easily cleaned. 

Stock No. 70,402-CD Pkg. of 100 — $8.95 Pstpd. 


Low-Cost INDUSTRIAL THROWAWAY KNIVES 


Superior to ordinary industrial cutting tools for slitting, trimming, cutting or 
slicing. Yet so low cost (only 3c each!) you can throw them away when dull. 
No danger or wasted time from changing or sharpening knife blades, or 
handling razors. Ideal for use on textiles, linoleum, plastic materials, paper 
products. Length 5” with a 2” razor sharp steel blade. 

Stock No. 70,372-CD Pkg. of 100—$4.00 Pstpd. 


NEW! EASY PAPIER MACHE MIX 


Papier Maché has long been one of the most versatile modeling 
mediums. ideal for modeling products, masks, relief maps, rail- 
rood layouts, etc Til now, the main objection has been the mess 
ond trouble of preparing it. This new mix ends all thot. Just 
mix in ratio of one quart of water to one pound, knead to the 
consistency of dough and use. It is non-toxic, clean and odorless. Finished work 
can be drilled, sawed or sanded, painted or weatherproofed. 
Stock No. 70,410-CD 5 tb. pkg.—$2.79 Pstpd. 
Stock No. 70,411-CD 10 Ib. pkg.—$4.30 Pstpd. 


STEREO MICROSCOPE — Terrific Buy! American Made! 
Up to 3” Working Dist Wide 3 Di i | Field. Used in 
production, in research, or at home. 2 sets of objectives on ro- 
tating turret. Standard pair of wide field 10 x Kellner Eyepieces 
give you 23 power and power clear, sharp, erect image. 
Helical rack and pinion focusing. Interpupillary distance adjust- 
able. SO GOOD WE'LL SHIP ON 10-DAY FREE TRIAL. 

Stock No. 85,056-CD full price $99.50 f.0.b. 























OVER 1,000 SCIENCE-MATH-OPTICAL ITEMS for industry . . . 
Many on-the-job helps . . . quality control aids! 144 pages — 
hundreds of illustrations. Many war surplus bargains! im- 
ported instruments! Lenses, Prisms, Magnifiers, Telescopes, 
Satellite Scopes, Microscopes, Binoculars, etc. Optics for in- 
dustry, research labs, experimenters, hobbyists, math learning 
ads. Write for FREE Catalog CD. 


EDMUND SCIENTIFIC CO., Barrington, N. J. 





Circle 62 on Reader-Service Card for more information 


Nylon 


SCREWS 
and 
NUTS 


DELIVERED 


@ FASTEN and INSULATE 
WITHOUT BUSHINGS 


@ CORROSION RESISTANT 
@ NON-MAGNETIC 
@ HIGH DIELECTRIC STRENGTH 


Round, flat, and fillister 

head screws . . . slotted headless 
set screws. Hex and slotted 

cap nuts. Thread sizes 

2-56 to %-20. 


See us at Booth 4003 
1.R.E. Show—New York 


5707 Northwest Highway - Chicago 46, Ill. 
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The switch is to decorated Beetle® Urea Plastic. Now you can mold multi- 
colored decorations into switch plates, stove hardware, business machine keys, temperature indicator knobs, 
electrical appliance housings, and countless other products—and maintain production economy! By incor- 
porating a patterned, resin-impregnated foil during the molding process, you avoid costly after-decoration. 
The pattern becomes part of the molded Beetle Urea plastic. It won’t chip off, scratch off or wear off. 
And you still enjoy these proven Beetle plastic advantages: resistance to detergents, oils and grease; arc- 
resistance; track-resistance; good dielectric strength; surface hardness; stain resistance; wear-resistance; 
unlimited range of colors. Write for complete information or call your local Cyanamid representative. 
AMERICAN CYANAMID COMPANY CYANAMID PLASTICS AND RESINS DIVISION 


Wallingford, Connecticut. Offices in: Boston + Chariotte - Chicago + Cincinnati - Cleveland + Dallas + Detroit - Los Angeles 
+ Minneapolis - New York » Oakland + Philadelphia - St. Louis - Seattle - in Canada: CYANAMID OF CANADA LIMITED, Montreal - Toronto 


- 
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IDEAS ...MATERIALS 
APPLICATIONS 


Coated Copy Paper Reproduces 


Lars G. Soderholm, Midwest Editor 


A new office copying machine reproduces the 
original document through differences in elec- 
trostatic charge on the surface of an especially 
coated paper. Light, as projected through the 
original when it is fed into the machine, causes 
the coated paper to release its initial charge in 
proportion to the intensity of the light striking 
it. Positive, charged black powder particles then 
are dusted on the charged copy paper by a mag- 
netic brush to produce a visible image. 

There are four basic steps involved in the re- 
production of a document or photograph by the 
copying unit. All of these steps take place in the 
machine in a matter of seconds. In the first step, 
the special copy paper is given a blanket charge 
over its entire surface. This copy paper has an 
ordinary paper base coated with a mixture of 
zinc oxide pigment in a resin binder. The resin 
acts in somewhat the same manner as the dielec- 
tric medium of a condenser. 


Uniform negative 
Zinc—oxide 
charge 


resin coating 
STEP bcococecssone 


Copy poperis <= % 
charged %, 





ig 











Paper base 
STEP 2 


Jdhlladé’”, 


light TY vied 
7 





ee Y bb 





Charged shaft 
Pigmented thermoplastic 
resin powder 
+ + 
STEP 3 
Charge made 





visible by 
dusting 





Heat 


4 
Jhebllyv 
ie ai 








1961 





through Varying Surface Changes 


The second step occurs when the charged paper 
is exposed to light. As light strikes the coated 
paper, which now has a negative charge on its 
surface, the electrons are moved to action cor- 
responding to the amount of light that strikes 
them. In the lighted portions of the paper, the 
electrons migrate elsewhere, leaving these regions 
with a lesser electrostatic charge. 

The third step in the reproductive process is 
the development of the charged areas into a 
visible image. This is done with a magnetic brush 
that dusts the paper with a pigmented thermo- 
plastic resin powder. The magnetic brush uses 
iron powder into longitudinal 
bristles in the magnetic field. Because of fric- 
tional electrification, the black powder assumes a 
positive charge while the iron bristles assume a 


which forms 


negative charge. When the powder is wiped across 
the exposed copy paper, the positively charged 
powder particles cling to the areas that are most 
highly charged with negatively-charged electrons. 
This is the area that was not exposed to light so 
a positive image is formed. 

The final step in the reproducing process is 
the fixing of the image to provide a permanent 
copy. Fixing is done with infrared radiation or 
heat. Under heat the pigmented thermoplastic 
resin melts and becomes fastened permanently to 
the paper. 

In normal copying, high contrast is desired. 
This is obtained with the type of copy paper us- 
ually supplied. For copying photographs, a low 
contrast paper will be available. 

The “Electro-Stat” desk-top copier is made by 
the American Photocopy Equipment Co., Evans- 
ton, Ill., under license from the Radio Corp. of 
America and was developed through joint re- 
search with the Sherwin-Williams Co., Cleveland, 
Ohio. 
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Fluid Circuitry News from Westinghouse 


Industrial Product Division expands line 


The Petch line of high quality air and 
hydraulic cylinders is now part of the 
line of Westinghouse Fluid Circuitry 
components. This acquisition makes it 


Phenolic Rod Bearing Insert— 
will not score piston rod 


The Petch line of rugged, precision made 
cylinders include the following models: 


Air & Low Pressure 

Hydraulic Cylinders 
150 psi Air 500 psi Hydraulic 
1” to 10” Bores 
10 Standard Mountings 


FLUID CIRCUITRY... FOR TROUBLE-FREE AUTOMATION 


Fluid Circuitry is the application of 
fluid control systems to industrial pro- 
duction operations. 


Fluid Circuits are economical, safe and 
precise. They are used to solve the most 
vigorousandcomplexcontrol problems. 


See the Yellow Pages under Cylinders for the Name of Your Loca! Distributor, 
or refer to Sweet's Catalog, Product Design File. 


Interlocking Multiple 
Lip Seals—eliminate 
usual maintenance 
seal inventory 


WESTINGHOUSE AIR BRAKE COMPANY 


possible for us to offer industry the most 
complete line of air and hydraulic com- 
ponents for control systems to auto- 
mate industrial production operations. 


Phenolic Piston— 
will not score tube 


Floating Cushion— 
provides repeatedly 
controllable cushioning 


High Pressure 

Hydraulic Cylinders 
114” to 6” bores—2000 psi 
8” to 10” bores—3000 psi 
10 Standard Mountings 


All Petch Cylinders conform to J. I. C. 
Standards. 


They contain reliable products to boost 
your production and cut your produc- 
tion costs. 


For more information on Petch Cylin- 
ders and Fluid Circuitry ask for catalog 
A3-56.00. 





INDUSTRIAL PRODUCTS DIVISION, WILMERDING, PENNSYLVANIA 





Pressure Control Valves 


Poppet Type 
Directional Valves 


Air Line Conditioners 
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Spool Type 
Directional Valves 


Rotary Type 
Directional Valves 


Filters & Strainers 
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News 
Maximum Force Requirement for Punching of Holes 


Richard Wadler, Mechanical Engineer, Raytheon Co., Bedford, Mass. 


The nomogram represents the equation Example: 





F = 1.25 x Dt Sy Find the maximum required force to punch a | 
Where: 0.5-inch diameter hole in a 0.25-inch thick plate. 
F = maximum required force to punch the hole, The ultimate shear strength of the plate material | 
Ib is 55,000 psi. 
D hole diameter, inches Solution: 
t thickness of plate, inches Align D = 0.5 inch with t = 0.25 inch, inter- 
- ultimate shear strength of the plate ma- _ secting the reference line. Align this intersection 
terial, psi with Sy = 55,000 psi and read F = 27,000 Ib. 


}F 1,000,000 > ie 
a 500,000 PLASTIC EXTRUSIONS... ANY SHAPE OR SIZE 


- 
| 300,000 | Ace is one of America’s leading mass producers of plastic extrusions 
200,000 | and all types of precision parts. Any shape, form or color. Any type 
of plastic. Small runs or large runs. Huge stocks 
for immediate delivery. Quick, low-cost service on 
specials. Write, wire or call for samples, price lists 
and technical bulletins. 


t 


s 100,000 
a 


50,000 
30,000 
20,000 


3 


SxyOLVOINGVs 


SINCE 
” 


EXTRUDER: 


ACE PLASTIC COMPANY 91-26 VAN WYCK EXPWY © JAMAICA 35, N. Y. 
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10,000 


5,000 Sj | — the * 
3,000 


2,000 | ) | ROTARY 


is UNION 
the 
rotating 
joint 
with built-in 
flexibility 


Because the Rotary Union automatically 
relieves stress and strain on its sealing parts, 
it outlasts all other revolving joints. It also adjusts 
to a wide variety of 
roll settings and to variations 
in line pressure. 





Ultimate shear strength (psi) 


Ls) 
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o= 
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D Hole diameter (inches) 
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Reference line 
F Maximum force required (Ib) 
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The Rotary Union gives you extremely 
long sealing service without mechanical 
maintenance of any kind. Write for Bulletin 
700 for full information. 


*Trade Name—Patented 








TT] 
i 
3 














“WHERE Good Connechion: COUNT 
PERFECTING SERVICE COMPANY, 332 Atando Ave., Charlotte, N.C 
Baltimore— Butt alo — Camden, NW. 1. — Chicago — Cleveland — Los Angeles 
New York — Providence — Montreal — Toronto 
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OUT OF THIS WORLD 
Heating Elements 


ment on bearing 
retainer of lox 


Thermolab ele- 
turbine 


inic 


\ _ nen in 
SPACE HEATING REQUIREMENTS 


Since Therm-0-Lab sprayed-on elements are only .015” 
thick and weigh less than one gram/in?, the designer 
can put heat exactly where needed . . . space accli- 
mated to withstand acceleration, vibration, radiation 
and cryogenic temperatures. Its total contact to the 
surface provides maximum heat transfer. Therm-0-Lab 
offers complete heat system capabilities 


Wave guide heat- 
ed evenly with 
the Therm-0- 
Lab element 


Container used 
to hold electro- 
lyte solution for 
missile battery 


Write or wire 
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The LARGEST PRODUCER of 
DRY FILM LUBRICANTS... 





EVERLUBE ts avanaste To Equipment 
MANUFACTURERS WITHOUT LICENSE OR ROYALTY 


Other Specialized EverLube 620 is the established new 
ae Rm standard in the field of bonded dry lubri- 
Tefion coating offering the 1 camts. EverLube 620 is recognized uni- 
extreme! jew trietional versally as the reliable, high performance. 
values of Teflon withou : ‘ : 
the usual high sintering dry film lubricant process for industry. Its 
temperature involved in 
application. 

EverLube 811 A new inor- 
ganic bonded lubricant for 
extreme temperature (—365 
to +1200°F) safe for use in 
liquid propellants. The first 
bonded solid film lubricant 
successful in anti-friction 
bearings and bali jack 


screws. 

EverLube 1329 Heavy duty 
abrasion and corrosion 
resistant coating. Ideally 
suited for use on magne- 
sium hardware that will be 
subjected to corrosive at- 
mosphere as well as wear. 


EVERLUBE CORP. 
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design . . . its stability in corrosive 
environments . . . its ease of application 
at modest cost and recognized test per- 
formance by service agencies and the air- 
craft industry, establish EverLube 620 as 
the accepted new standard dry lubri- 
cant process. 


Write or wire for name of facility 
nearest you. 








6940 Farmdale Avenue | 


ability to provide consistent reproducible | 
low friction characteristics to machine | 


N. Hollywood, California | 


Heat Conduction 


S. Warren Kaye, Raytheon Mfg. Co., Bedford, Mass. 


The nomogram solves the equation for heat conduc- 
tion: 


Example: A steel conical shell-type structure whose 
cross-sectional area is 2 sq ft is attached to a steel 
plate 2 ft long. If surface temperatures of the shell 
are 400 and 350F, respectively, find the amount 
of heat conducted to the plate. 


q = kA(T,—T;,)/L 
Where: 
heat transfer, Btu/hr 
thermal conductivity, Btu/(hr) (ft) 
(deg F) 
temperatures of parallel surfaces, 


Solution: Align A — 2 with k = 25, intersecting 
reference line 1. Align this intersection with L 
2, intersecting reference line 2. Align this intersec- 
tion with (T,—T,) = (400 — 350) = 50 and 
read q = 1250 Btu/hr. 


deg F 
length of conduction path, ft 
= cross-sectional area, sq ft 
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Temperature difference (deg F) 
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A Cross—sectional area (sa ft) 
q Heat conduction (Btu/hr) 


L Lenath of conduction (ft) 
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DESIGN DATA... 


Pipe Line Selection 


C. G. Hackenberger, Design Engineer, Tacoma Boatbuilding Co., Inc., Tacoma, Wash. 


This graph permits rapid determination of pipe in 
terms of ID for a given pump capacity and required 
flow velocity. The graph solves the equation 


0.4085 Q. 


é= v 


unknown inside diameter of pipe, inches 
= pump delivery, gpm 
V = flow velocity, fps 
Minimum required sizes for both suction and dis- 
charge can be found in one operation. Curves of 


Pressure discharge speed 


20-fps pressure discharge and 5-fps suction represent 
conventional limits. Curves are plotted in two 
ranges, zero to 100 gpm and 100 to 1500 gpm. 
Example: 

For a capacity of 40 gpm, determine the minimum 
permissible inside diameters of pipe for suction and 
for pressure discharge. 

Solution: 

Project horizontally from Q = 40, intersecting 
curves for 20-fps discharge and 5-fps suction. Project 
downward and read 0.9 inch for discharge and 1.8 
inches for suction. 


Suction speed 
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Increase 
bearing 
life up to 
ten times 


Heavy Duty (AGHROI® 
Cage Type Needle Roller Bearings 


You need CAGEROL bearing performance if higher 
speeds and increased misalignment have prevented the 
utilization of needle bearing load capacity in your appli- 
cations. CAGEROL bearings can deliver up to ten times 
more expected life where misalignment and increased 
speeds exceed the capacities of ordinary end guided needle 
bearings. McGill construction features tapered retainer 
pockets for balanced roller guidance, crowned rollers, and 
black oxide retainer finish. CAGEROL bearings are inter- 
changable with all heavy duty needle roller bearings — 
with or without inners in two bore sizes. 
Bearing Handbook 


® 
MOBILE 


Write for helpful 


for complete data precision needle roller bearwags 
McGILL MFG. CO., Bearing Div., 203 N. LAFAYETTE ST., VALPARAISO, IND. 
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Just Out! Just the ticket 
to cut cost! 


NEW SPEED CONTROL VALVE 


Ye” and V4” pipe sizes in stock now! 
Now a speed control valve that regulates your cylinder movement 
with precision and sureness, but which lists at $3.00 and $3.25. 
And despite its lower costs, “CUB” features the same high quality 
of design and workmanship you've come to expect from Ross. 
“CUB’S” design stresses trouble-free operation and easy main- 
tenance. CUB is small, aluminum and lightweight. If you use speed 
controls, by all means call your Ross representative or write us. 


OSS OPERATING VALVE CO. 


106 E. Golden Gate Ave. - Detroit 3, Michigan 
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WILL THIS 
SHUTOFF VALVE 


SOLVE YOUR 
PROBLEM? 


The six features of this metering 
valve, A90106, can be adapted to 
meet your requirements. 


Pressures up to 6000 psi. 
Pressure drop extremely low 
at full open. Media air nitro- 
gen, helium, hydraulic fluids. 
Zero leakage both internal 
and external. Low handle 
torque 5 inch lbs. maximum. 
Simple dis-assembly from 
front of panels on test stands. 
Sizes from 4” to 1144” AND, 
or flange ports. 


i'234845 67 8 © Oh 


TYPICAL CURVE - Vertical figures 
show standard cu. ft. per minute 
air flow. Horizontal figures show 
revolutions of handle on valve. 


Differential relief, solenoid and priority valves. 


Flow and pressure regulators. 
2 > 


Reservoirs and accumulaters. 
‘ 6044 Weodiey Avenue, Van Nuys, California - TRiangle 3-3510 - State 6-7210 





on tt VTS ON 


Your inquiry will receive an immediate reply 
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Let us carry the inventory. 


Immediate delivery on caps and filler necks now in | 
production. Types and sizes for every use—automo- 
tive, marine, aircraft, tractors, motorcycles, lawn | 
mowers, industrial engines. Genuine original equip- 
ment quality. Take advantage of our high-volume | 
production—and save. Send for illustrated folder | 
with specifications covering complete Eaton line. 
® 
MANUFACTURING COMPANY 


= A a <> 17877 ST. CLAIR, CLEVELAND 10, OHIO 
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STAMPING DIVISION 


Log Mean Temperature Difference Correction Factor 


David P. Costa, Mechanical Engineer, Naval Material Lab., Brooklyn, N. Y. 


In heat transfer calculations, the log mean tempera- 
ture (LMTD) is commonly 
rather than the arithmetic mean temperature dif- 
ference (AMTD). 
LMTD = At, At,/2.3 logy. (At;/At,) 
AMTD = At,+ At,/2 
Where: 
At; = temperature difference, initial 
At, = temperature difference, final 
The accompanying chart allows determination of 
LMTD by multiplication of AMTD by a coefficient 
based on the temperature differences involved. 
Example: If a heat exchanger exhibits conditions 
as shown in Fig. 1, determine LMTD. 


difference utilized 


Solution: 


= At = 25 F 


Example 
0.6 























1 7,4 9 


Ratio At,;/At,; — (185)/(25) — 7.4. En- 
ter chart at Ratio = 7.4, projecting ver- 
tically to Line 1, horizontally to Line 2, 
thence vertically to Correction Factor = 
0.76. Multiply AMTD = (185 + 25)/ 
(2) = 105 by correction factor 0.76. 
Therefore, LMTD = 79.8. 


For Free Reprints of the Above Article, Circle 533 on Reader-Service Card 
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NEW 
LITHRATURE 


To obtain copies of numbered litera- 
ture... circle appropriate number on 
Reader-Service card. 


Space-Age Psychology 451 


A compilation of cartoons spoofing the 
Automation Age. The 24-page booklet 
bears the sober title “Further Studies in 
Space-Age Psychology”. Carefully selected 
to provide a light-hearted and slightly ir- 
reverent look at the world of computers, 


automation and missiles, the cartoons have 








ences MISSCE 
CcCeaTer. 





—————f 
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been collected from a variety of sources. 
Those who work in or are interested in 
the computer and telemetry fields will 
particularly enjoy this new collection of 
cartoons. Audio Devices, Inc., 444 Madi- 


son Ave., New York 22, N. Y. 


Drafting Templates 452 


Carries photographs and description of 
115 templates offered by the manufacturer. 
Twelve templates in the electrical section 
have every symbol used in every field of 
electricity and electronics. There are 23 
different ellipses shown. Eleven templates 
in the mechanical engineering field range 
from screw threads to gears, nuts and 
bolts. Twelve templates of a general nature 
include, among others, metric and decimal 
circle templates, in addition to a large and 
small circle template, a square template 
and diamond and triangle templates. 
Fourteen lettering templates have block 
letters, slanted letters, modern type, neo- 
graphic type; all pretty and useful too. 
Rapidesign, Inc., P. O. Box 429, Burbank, 
Calif. 
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Designed SPECIFICALLY for 


Twin Disc, which introduced Amer- 
ica’s first torque converter in 1936, 
has a wealth of experience in de- 
signing converters for such applica- 
tions as construction machines, oil 
rigs and logging equipment. But in 
designing the 18” converter for a 
new power-shift transmission pack- 
age for heavy-duty vehicles, Twin 
Disc engineers had to solve a num- 
ber of special problems. 

There are long stretches when a 
truck does not require torque multi- 
plication. For peak efficiency dur- 
ing these periods, Twin Disc has 
included a freewheeled stator in its 
new single-stage converter. When 
the need for torque multiplication 


falls off, the speed of the pump 
wheel approaches that of the tur- 
bine. This reduces the reaction force 
on the stator to the point where it 
freewheels. The converter becomes 
in effect a fluid coupling, and the 
result is higher efficiency. 

This efficiency can be stepped up 
still further under 1:1 ratio condi- 
tions by means of a front-end 
lock-up clutch on the converter. 
Engagement of this clutch provides 
direct drive performance. 

Also featured in this new con- 
verter is a hydraulic retarder. Loads 
on truck service brakes keep going 
up, yet their capacity is limited by 
the available brake space at the 
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wheels. The hydraulic retarder ab- 
sorbs a high percentage of the ve- 
hicle’s kinetic energy, dissipating it 
in heat. This saves wear on the 
brakes and permits safe, controlled 
descents at higher speeds. 

The torque converter can be sup- 
plied as a separate unit or as part 
of a converter-transmission package 
with the new Twin Disc TA-51-2000 
Power-Shift Transmission. This 
transmission permits gear-shifting 
on up-hill hauls without power in- 
terruption or loss of momentum. 

The TA-51-2000 is a straight- 
through countershaft unit with con- 
stant-mesh gearing. Shifting in all 
ranges at full engine power is 


1961 


cide cinerea aka SEN 





Three models 


available in the TA-51-2000 Series 





Model No. 


TA-51-2001 
TA-51-2002 
TA-51-2003 





Max. Max. Torque Max.Speed Ratio 
HP (Ib.-ft.) (rpm) Spread 
420 1050 2500 5.93:1 
420 1050 2200 6.80:1 

1050 2800 5.45:1 








through multiple-disc, oil-cooled, 
hydraulically actuated clutches. 
There are five forward ratios and 
one reverse. A modified version, 
called the TA-33-1600, has three 
forward and three reverse speeds. 
Four different drop boxes are avail- 
able to meet special drive require- 
ments. 

The converter is used only in the 
first two ranges to get the load mov- 
ing or to meet low-speed tractive- 
effort demands. The second ratio 
has two selector positions, one for 
drive through the converter and the 
other for use when the converter is 
locked up. Lock-up range thus ex- 
tends from the second through the 


Vehicles...by TWIN DISC 


fifth ratio. Where desirable, a man- 
ual over-ride can be provided to 
permit converter drive in all ranges. 

A noteworthy feature of these 
converter-transmission packages is 
interchangeability of parts. Gearing 
can be easily changed to match en- 
gine modifications, thereby simpli- 
fying inventories and service. 

Twin Disc Clutch Company, Ra- 
cine, Wisconsin; Hydraulic Division, 
Rockford, Illinois. 


Transmission Power Flow 


SECOND 


FOURTH 


ENGINE TO AXLE WITH... 








e-— 


Circle 74 on Reader-Service Card for more information 


DESIGN NEWS—FEBRUARY 


o7,-727:64 


Twil { DISC 


POWER TRANSMISSION EQUIPMENT 
ef” 


Stainless Steel 
Selection Guide 453 


If you have ever been confused by the 
sheer number of stainless grades available, 
their differing analyses and the suitability 
of one over another for a specific applica- 
tion, this booklet can help you. It contains 
all basic information needed for a good 
general background in stainless steel. Con 
densed into 16 handy pages, the approach 
is simple and straightforward, taking you 
through the stainless grades, their analyses 
and family relationship, physical and 
mechanical properties. It also covers cor- 
rosion resistance and discusses the various 
forms of corrosive attack. Allegheny Lud- 
lum Steel Corp., 20th Floor, Oliver Bldg.. 
Pittsburgh 22, Pa. 


Plastic 
Engineering Data 454 


\ 20-page illustrated booklet published for 
product designers and plastic fabricators 
Complete physical and chemical data, in- 
cluding performance charts, are given on 
this plastic, which was specifically devel- 
oped for injection molding and is cur 
rently being used for home appliances, 
auto parts and a range of other applica- 
tions. Naugatuck Chemical Div., U. S. 
Rubber Co., Naugatuck, Conn. 


Buyers and Designers 
Guide 455 


Provides engineering data on square, rec- 
tangular and round steel tubing for struc- 
tural applications in the construction of 
buildings, machinery, furniture, fixtures, 
appliances, truck bodies, racks and sup- 
ports. Advantages of structural tubing over 
other steel shapes are listed. Joseph T. 
Ryerson & Son, Inc., Box 8000-A, Chicago 
80, Il. 


Self-Locking 
Blind Fasteners 456 


A new solution to the problem of blind 
fastening is offered in a product bulletin. 
It covers the SPS Davis press nut. The 
literature reviews the principle of opera- 
tion of the one-piece, flush-mounting nut; 
suggests possible applications, principally 
in airframe, missile and comparable sheet- 
metal applications; and details general 
specification data. Standard Pressed Steel 
Co., Jenkintown, Pa. 
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al ff Electronic Kits 457 
| Transistor radios, code oscillators, solar- 





powered devices and a tester are a 


few of the 18 projects that can be built 

with the “Electronic Laboratory” illus- 

trated in this catalog. Superex Electron- 

ics Corp., 4 Radford Pl., Yonkers, N. Y. 
‘ O , O U R S ; E C S Plastic-Coated 





Packaging 458 
DASH POTS NOW for the first time standard Dash Pots, Spring , de 
d ¢ G Te) 43 Shoks and Springs are available to meet your exact energy A file folder containing a variety of plas- 
and SPRIN ) requirements. With the unique Taylor patented tubular pis- tic-coated packaging materials. Included 
4 ton design, standard off-the-shelf components provide for in the folder are samples of pouch paper, 
: NEW compuate une OF met variation in capabilities at low cost. blotter paper, gold metallic and a num- 


Complete line of standard models includes the widest ber of Krafts, all coated with “Marvel- 
CAPACITY STANDARD DASH Pots range of energy absorption and/or spring forces to fit specific i 
are available for immediate delivery fom envelope areas and SAVE WEIGHT, SPACE AND COST. 


standard Liquid Shok components. The en- 


ene” polyethylene. Marvellum Co., Hol- 
. , ‘ ‘ yoke, Mass. 

ergy absorption range of these Taylor Liquid That is why it pays, in multiple savings, to standardize on 
Dash Pots is identical to Taylor Spring Shoks Taylor Liquid Compressible Devices. 

or from 50 to 5,250,000 inch pounds. Above 

photo with hand shows a typical Taylor Liq- 

uid Dash Pot used ona military radar antenna. 

Photo with man is a Spring Shok for railroad 


car buffer. TAYLOR SELF-CONTAINED, | 
Oscilloscope piketes = a T N IT | y A 3 'e) leit | 'P) SP RI N G S Complete descriptions, wiring diagrams, 


capabilities of dimensions and selector tables for circuit 
Taylor Liquid Devices from 10 to ym elelemelele) LBS. | breaker load centers are contained in a 


20-page catalog. A simplified guide to 


Circuit Breakers 459 














from the standard line mes een 
_ SMAL is panel selectors is featured, as well as a 
SHOK OSCILLOSCOPE i —— description of panel catalog numbering 
\ — ee of the tm," ; system. Full-page selector tables are in- 
i aad li ; ss cluded for: single-phase main lug, split 
ompress pring bus and main breaker panels; and for 
Shok shows energy P 
absorbed under three-phase main lug panels. Also listed 
shock curve up to y are meter socket load centers. Bryant 
SPRING 80% of square card [ff ' ; ’ Electric Co., Box D, Barnum Station, 
— 2 et | and spring capabili- ' Bridgeport 2, Conn. 
rs sagt ties to reposition 
fighter plane arresting hook shown at right. This 
unit provided 27.5 pounds weight reduction in 
SPRING PLUS SHOK IN 1} UNIT 1/5th the space. Taylor Liquid Spring Shoks are de- : ; 2 
Used on aircraft arresting gear signed to absorb and store energy in both directions. ,000 Ib. Electrical Control 
Double acting piston system uses same liquid to pro- Systems 460 
vide identical or different energy in tension and/or 
SHOK — compression. Any desired shok or spring curve is 
. oat ’ available to meet exact requirements. A 6-page brochure showing typical elec- 
ee oe ALL TAYLOR SPRING SHOKS PROVIDE: Taylor Liquid Springs have the highest trical control systems installations for 
, = forces ever produced in a single, self-con- isos feud % Z ; 
SPRING @ Infinitely variable spring and/or dash pot energy capa- eained uni. For exemple, the ebove 2 foot general industry, special equipment units 
+ bilities from 50 to 5,250,000 inch pounds. high by 1 +. diameter noone moons and standard fabrications. SEMCO Elec- 
, spring with 200,000 pound preload wi ‘t . nition 
; \ @ Controllable return velocities from milliseconds to days. aaa 3 large locomotives. In addition, tric Controls, Inc., P. O. Box 7624, Hous- 
j : ; Taylor Liquid Springs have been designed ton 7, Tex. 
¢ ae @ Tension, compression, or both. on 0 4nbe0te Gane: 
’ @ Minimum weight and space in direct acting, integral units. 
pee ii ton seen @ Original performance even after long storage. 
/ IMUM IMP a 
FOR ANY ENERGY INPUT @ High or low temperature capabilities. Accepted and used Write for Q Multiple-Pin 
CONDITION for industrial and military applications. : Se / 
Used on carrier application: 4 e RK Ee t 7 fom, 2 y Connectors 461 
Ossig f 
-) S 5 


Pat. Nos. 2,873,933; 2,909,368 Handb ‘ ok : 
i aeetien  & od Caiilon j ; An illustrated 6-page folder describes a 
> line of pin-and-socket type multiple con- 
nectors. Folder details electrical and 


mechanical characteristics. It also lists 
7 ile features of the 5 types of contacts avail 


able and features of connector shells and 


Specialists in Compressible Materia! Devices 


pe | inserts. Amp, Inc., Harrisburg, Pa 
ANY SHAPE ENERGY ENVIRONMENTAL CAPABNITIES si Met Rtn TUNAWAS 7 ae = Circle 75 on Reader-Service Card 
ABSORPTION CURVE Used on missile systems he ae Ran Wee oe aie , 





% Used on electr trcuit breaker 
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maT miiiiiem | Aircraft-Missile 


Juductiou Components Systems 462 
HEATING | A 7l-page, 855-item catalog listing instrumentation and 2 MARTIN'S USAF TITAN ICBM 
TTS other electromechanical components. The catalog, No. diversified launching systems are 
4-60, includes equipment manufactured by leading com to be fitted with ON MARK Vent Connector Couplin 
; panies such as Minneapolis-Honeywell, Bendix, AiResearch, 
Kearfott, Kollsman, Statham, CEC, Daystrom Pacific, Nor- 
den Ketay, Wiancho, Giannini and many others. AST Co., 
Inc., 150 Fifth Ave., New York 11, N. Y. 
Developed by the ON MARK 
research and production 
team, this 6-inch coupling 


Electronic Information Searching 463 ; Bisa 
Martin specifications 


An 8-page brochure describing an electronic system of 
Weating tpplications searching metallurgical and related literature for specific 
| information on subjects. The brochure discusses the mecha- 
Steel Bosses nized way to reduce research costs and increase accuracy, 
Selectively Hardened speed and effectiveness. Also of interest is a description 
of how subscribers may receive, every two weeks, informa- 
tion on anything published in the preceding two weeks on 
their field of interest. American Society for Metals, Metals 
Park (Novelty), Ohio. 


a7 5 


poo lg Belge od oa. = | A 4-page catalog sheet describing base-mounted drive ten- 
plastic yielding. Surface hardening by sioners and shaft-mounted bronzed bush idlers. Line Circle 77 on Reader-Service Card for more information 
induction provides hardness pattern in- : , : ‘ : : 

dicated and hardness of Rc 57/59 for | drawings show mounting dimensions and typical installa- 


1040 steel when quenched in water. tion of both units. Tips on idler usage are also included. 


Brewer Machine & Gear Co., 1441-43 N. 2nd St., St. Louis Save TIME and DOLLARS with 


= ‘INSTANT ::::: CONTACT’ 


Drive Tensioners and Idlers 464 








Talk and Listen Instantly to Your Men “On the Job” 
New 2-way radio actually fits into your pocket. 
i “ A 9-page report describing application of the “DYSTAC” } Exclusive, rechargeable battery lasts year or 
as seca —y Production | dynamic storage analog computer to determination of com Li | iP << more. Range—1/, to 1 mile. No license required. 
ssembly of Nippers plex chemical equilibrium conditions and composition. At 
a given pressure, the report shows, system equilibrium is GLOBE ELECTRONICS 


dictated by heat input to the reactor. In this report is a ’ "i hore 


description of how the computer uses this criterion to es- Ie pamesT 2-wAY RaDi0 AN AVARARLE TODAY 
tablish equilibrium conditions as a function of tempera- 


Computer Systems 465 





STA 


z 5 L x : ye a ideal for office, factory, stores, surveying, construction, sports, recrea- 
ture. Report lists instrumentation required; diagrams tion, home. Finest quality available. Makes handy paging system. Use 
if with Globe Electronics CB-100A or CB-200 for longer range systems. 

o oa ane. a ai . | . © Actual size— 1%” x 2%” x 6%” © Weight -13 oz. « High impact 
balance” and “equilibrium composition”; indicates math- : j : Cycolac case © All Transistorized. $125.00 each 
ematical derivations and equations; and describes instal- : ; 


ensestien Cont \ lation and operation of the equipment. Computer Sys 


tems, Inc., Culver Rd., Monmouth Junction, N. J ee : CITIZENS BROADCASTER CB-100A... Complete 
3-channel, 2-way station. Fixed or mobile installation. 
Easy to install, operate. Range 5-15 miles. $139.95 each 


complete equipment interconnection for “reactions”, “heat 


FOR LONGER RANGE COMMUNICATION 




















a 
L 





BROADCASTER DELUXE CE-200...A rugged trans- 
ceiver for commercial use. Transmits on 5 channels 
Receives on all 22. Adapts to selective calling system 


The oom. # so oe rivets 
are selectively heated to 1700° F for 

hot upsetting. Design of coil permits FHP Motors 466 
——— of upsetting tool through the 
coil. 





_ . = , P | GLOBE ELECTRONICS 
A specification sheet detailing design features of a split A Division of Textron Electronics, Inc 
22-30 So. 34th St., Council Bluffs, lowa 
, 3 a i Please send me compiete information on the new Globe 
tains full size, speed and power specifications for the new Electronics [] Pocketphone [] CB-100A [) CB-200 


WRITE FOR NEW LEPEL CATALOG capacitor fhp a-c motor. The easy-to read literature con 


HIGH FREQUENCY cjg . : , 

Le el motor series, which is available in ratings from 1/15 to 
“ah sy INC. Y hp. All specifications are presented with photographs, SUPERIOR QUALITY nAnne 
S5th ST. & 37th AVE. WOODSIDE 77. N.Y charts and engineering drawings for maximum clarity BETTER PERFORMANCE ADDRESS 
CHICAGO azina 6246 WEST NORTH AVE Leece-Neville Co., 989 Athens St., Gainesville, Ga OUTSTANDING DEPENDABILITY 
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Now for the first time Perkins 
offers a complete line of stock 
spiral bevel gears with preci- 
sion quality to help you get 
maximum savings in tooling 
expense and gear cost. When 
you're planning for spiral bevel 
gears, design your requirements 
around this Perkins 

stock line . . . 

it can pay 

you well. 


Perkins stock spiral bevel 
gears have soft bores and may 
be reworked to a maximum 
diameter. The rs are 
matched in pairs and lapped 
together after hardening for 
smooth running. In many 
cases these gears are available 
in left and right hand drives. 
This new line of stock gears 
includes the most commonly 
used ratios and sizes propor- 
tioned according to the 
Gleason Spiral Bevel Gear 


AVAILABLE ON 
REQUEST: 


This new folder 
includes all standard 
specifications of 
Perkins complete 
line of stock spiral 
bevel gears. Write 
for folder No. 14. 


MACHINE AND GEAR CO. 


WEST SPRINGFIELD, MASS., U.S.A. 





THCHNICAL PAPERS 


The Artist Engineer 


C. J. Freund, Dean, College of Engineering, 
University of Detroit, Detroit, Mich. 


The great majority of engineers doubtless com- 
bine science and art in their work. But the two 
types have to be differentiated sharply in order to 
visualize completely the structure of the engineer- 
ing profession. 

For example, a scientific engineer, or his client 
or employer, may feel that it is possible to cap- 
ture the sun’s energy as it arrives on the earth’s 
surface. The scientific engineer then may try to 
conceive solar heat or power applications. 

Usually he does not like to proceed beyond the 
schematic diagram stage of the business. He main- 
tains that development, design, tooling, produc- 
tion, testing, redesign, economic analysis, costing, 
selling and servicing do not concern him. Al- 
though he does serve the public indirectly, the 
scientific engineer thinks much more about radia- 
tion theories than he thinks about customers. 


The Artist Engineer 

At the schematic-diagram stage the artist engi- 
neer takes over. The artist engineer has to design 
the solar apparatus so that it will function. More 
particularly, his job is to produce a solar appara- 
tus which will serve a purpose; it must provide 
a utility. The artist engineer has more to do with 
costs than the scientific engineer. The artist en- 
gineer has to experiment and develop. He has to 
evolve a design which can be produced with the 
available plant and production equipment, and 
which can be installed easily, serviced and re- 
paired. He must provide and adapt machines and 
attachments; he must see to tooling; he must get 
his components assembled and the assembly test- 
ed. 


Qualifications 
Of the Artist Engineer 

The artist engineer must, of course, possess all 
those qualifications which are required of every 
engineer. But what special characteristics must 
the artist engineer have in order to succeed in his 
peculiar vocation? He must be familiar with the 
most modern engineering materials, and he must 
know about the sub-molecular and _ internal 
science of materials. He must be strong in thermo- 
dynamics, radiation, heat exchange, reflection, 
fluid flow and other technologies which pertain 
to his solar project. 
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SE STER 


... gualtty 


that builds 


RUBBER-MOUNT 
PILLOW BLOCK 


“LP” PILLOW 
BLOCK 











There is no greater assurance of per- 
formance than quality. SEALMASTER 
gives you that quality in a complete 
line of ball bearing units, providing 
a wide range of mountings in shaft 
sizes from '/y" to 4'5/\4". 


The new SEALMASTER ‘“‘L" Series 
provides a precision, low-cost line of 
self-aligning ball bearing units. 


SEALMASTER rubber mounted units 
provide extremely quiet operation 
where noise is an important factor. 


Whatever you look for in a bearing 
unit—quality—performance—econ- 
omy—there’s nothing comparable 
with SEALMASTER! 


WRITE FOR CATALOG 454 


\2 
SEALMASTER BEARINGS 
A DIVISION OF 
STEPHENS-ADAMSON MFG. CO. 
29 RIDGEWAY ° AURORA, ILL. 
PLANTS LOCATED IN: LOS ANGELES, CALIF. 
CLARKSDALE, MISS. © BELLEVILLE, ONTARIO 
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Master scraping plate 
at Norton Company 
with Micro-Wear Strips. 


Micro-Wear Strips 
Applied to the cross 
slide on the knee of a 
milling machine. 


These are just two of the many applications that 





KNIFE COMPANY (gerne 


73 COES ST 
WORCESTER, MASS 
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He has to be informed about the procurement 
and supply of steel, alloys and other commodities 
which go into his solar apparatus. He must know 
about founding, forging, pressing, stamping, ma- 
chining, welding and assembly; he must know 
about current improvements and developments in 
all these processes. He must have a sense of prac- 
tical economics, and he must know about market- 
ing and advertising. 

He requires firmness, composure and confi- 
dence, and sufficient diplomacy to get on with 
people ranging all the way from corporation of- 
ficers to common laborers. 

More important, perhaps, than all of these, he 
has to have a special kind of intuitive judgment 
to make decisions when he can’t get all the pre- 
cise technical data he ought to have. He must 
know how to extrapolate beyond his computa- 
tions, and his research and test results. 


Equal Recognition 


In spite of their competence and achievements, 
artist engineers have not succeeded in making 
their fellow engineers and the public appreciate 
them. The scientific engineers have done a much 
better job of public relations—or have had it 
done for them. 

On the other hand, the artist engineer has been 
largely forgotten. He is made to appear as merely 
the assistant to the scientific engineer, his servant 
or helpmate, a sort of non-commissioned officer. 


The Task of the Colleges 


A balance of dignity and status between the two 
types of engineers should be restored. If balance 
is not restored, there will be no strong and able 
men to bridge the gap between the scientific en- 
gineer with his schematic diagram for solar ap- 
paratus, and the tool maker and production fore- 
man who get the apparatus through the manufac- 
turing plant. 

It is up to the colleges to educate young men 
for the artist phase of the profession as well as the 
science phase. 

For one thing, the faculties must extol the ar- 
tist engineer. Administrators and teachers must 
make it clear to students that the artist engineer, 
the applications man, is in every sense the equal 
of the scientific engineer, and that the contribu- 
tion of the one is as valuable as that of the other. 
More importantly, they must point out to the 
students that the artist engineer is concerned 
more directly than the scientific engineer with 
the proper function of the profession which is 
“ministry to the people.” 


Abstracted from a technical paper, “The Artist Engineer”, 
presented at the Winter Annual Meeting, ASME, New 
York, N. Y. 
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WHISPER 
QUIET! 


THE MOST EFFICIENT, 
THE MOST RELIABLE MOTORS 
MONEY CAN BUY 


The unexcelled performance 

of GI motors together with 

the unusually low sound level 
means extra care and control in 
every step of design and 
manufacturing — and extra 
dependability in day-in, day-out 
operation. That’s why, for 40 
years, the great names in industry 
have preferred to rest their 
reputation on GI motors. 

GI produces a “Smooth Power” 
motor for every sub-fractional hp 
requirement — including yours. 
Write today for complete 
full-line catalog. 


eerrereeeeereeeeeeeeeen eee eeeeaeeeeeeoeeeeeeeeoeeeeee 


SMOOTH POWER 


AC MOTORS 


1/1800 H.P. TO 1/35 H.P. 


Quantity Price Quotation on Request 


THE GENERAL INDUSTRIES co. 


DEPT. GN ° 
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ELYRIA, OHIO 


USE 
MOTOR 


LOAD 


TO CONTROL 


MACHINE OPERATIONS 


Using motor load as the measured variable, API’s 


Load Sentry is probably the most versatile—and per- 
haps the simplest—discrete machine control you’re 
likely to find around. You can use it to switch from 
one feed rate to another, to measure actual accumu- 


lated work time or work count, to protect against 


mechanical or electrical overload from such causes as 
faulty work positioning, excessive torque, etc. All these 
conditions—and many more—are accurately reflected 
in motor-load current, a convenient means of control 
actuation. 

Fast-acting Load Sentry will respond in less than 
0.2 seconds to motor-load variations as little as 5% 
(in some cases 3%) of whatever norm you select. A 
— index-pointer setting establishes the motor- 
load limit. 


Built around the API contact meter-relay, Load 
Sentry is available as a simple contacting meter or a 
complete control package, ready to install. It has the 


inherent reliability of the locking-coil meter-relay: 


you can expect at least ten million operations without 


failure. 


Load Sentry can be supplied to 
measure either amps or watts. It 
can be damped to limit response to 
steady overloads of up to three sec- 
onds’ duration, and can include 
provision for start-up time delay. 
Bulletin 106-C will give you more 
detailed information. 


ASSEMBLY PRODUCTS, 
CHESTERLAND 18, OHIO 
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INC. 


SA 2304 


Copies of these papers may be obtained by writing to 
technical society indicated. Addresses follow last item. 


ADEQUACY OF ICBM GUIDANCE CAPABILITY FOR 

A MARS LAUNCH; William N. Spence, Northrop Corp., 

Hawthorne, Calif.; ARS No. 1174-60. 
A mathematical analysis of the errors involved in 
launching vehicles to Mars along a Hohmann orbit, 
using Taylor’s Theorem. Functions expressing vehicle's 
motion as it enters Mars gravity sphere are given in 
closed form. Present-day ICBM guidance equipment is 
sufficiently accurate to place the vehicle within the 
near vicinity of Mars without aid of midcourse guid- 
ance. 


STRUCTURAL BERYLLIUM; B. B. Muvdi, Michigan 

College of Mining and Technology, Houghton, Mich.; 

ASTM No. 79. 
Results of an attempt to produce beryllium possessing 
adequate structural characteristics. Comparison of speci- 
mens of plate beryllium representing five different fab- 
rication methods. Structurally, the best combination of 
uniaxial and biaxial properties was exhibited by com 
mercial grade QMV beryllium powder which had been 
compacted cold and then upset hot. 


SOME FACTORS AFFECTING DRY AIR CLEANER 
EFFICIENCY; E. H. Farnan, Ford Tractor and Implement 
Div., Birmingham, Mich., and J. A. Weber, University of 
Illinois, Urbana, Ill.; SAE No. 216B; 75 cents; to SAE 
members, 50 cents. 
An evaluation of test factors affecting dry air cleaner 
efficiency. Determination of conditions simulating field 
operation. Absolute filter and air sampling methods 
were used. Sampling method on a diesel engine gave 
values that correlated with field performance. 


AIR FORCE MAINTENANCE ON THE J79 ENGINE; 
John H. Toeplitz, Oklahoma City Air Material Area, Tin- 
ker AFB, Okla.; ASME No. 60-AV-48; 80 cents; to ASME 
members, 40 cents. 
This high-performance, lightweight turbojet aircraft 
powerplant has opened new vistas of performance, field 
maintainability and overhaul. Description of the USAF 
experience with the J79 engine during development 
operations and the various military levels of mainte- 
nance. 


DEGRADATION OF HIGH-TEMPERATURE LUBRI- 
CANTS; J. J. Murray and E. P. Scanlan, Chicago Rawhide 
Mfg. Co., Chicago, Ill.; ASLE No. 60AM 1A-2; 75 cents; to 
ASLE members, 50 cents. 
Fluoroelastomers have been developed which are being 
applied successfully in high-temperature sealing appli- 
cations involving lubricants of the ester and silicone 
fluid types. Description of a test program to measure 
interaction effects of elastomer, lubricant and metal. 


BEARING LIFE ANALYSIS FOR TORQUE-CONVERT- 
ER DRIVEN POWER TRAINS; H. B. Scheifele, Bower 
Roller Bearing Div., Federal-Mogul-Bower Bearing Inc., 
Detroit, Mich.; SAE No. 227A; 75 cents; to SAE members, 
50 cents. 
A simplified graphical bearing analysis for gear trains 
receiving their power from torque converters. Bearing 
life curves are included to aid selection of the correct 
bearing. 
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YOUR PRODUCT 


3 WIRE--- 


NEED 
Sr, 


Saving your dollars with 
wire is a 60-year old habit 
at Union Steel. Devising 
ingenious ways to short- 
en time between idea con- 
ception and delivery, cre- 
ation of new designs in 
welded wire, engineering 
new methods for more 
rapid, economical manu- 
facture ...all are routine 
benefits you realize when 
you specify Union Steel, 
the experienced source 
that guarantees higher 
quality. 

Our experienced de- 
sign engineers and pro- 
duction specialists are 
ready to help you save 
with wire. If your prob- 
lem is immediate, whyg 
not phone Union Steel 


AF tit 


iii) 
Oven Rack Oven 
Side Frame Rack 


La ——— 


UNION 








Refrigerator 
Shelving 











Oven Heating 
Element Fram 


Dishwasher 
Baskets and 
Sections 


STEEL 


PRODUCTS CO. 
Albion, Michigan 


eerie) 


Gentlemen: Please give us, without obligation, your 


1 suggestions for the use of fabricated and finished l 


| wire in our products. 
Name 
Title 
Company 
Address 
City 


Zone State_ 


Please have o USP representative contact 
us at once. We are interested in 
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CREATIVE 


IMAGINATION 
PAPERS’ 


% Mix cork in paper to make 
a gasket? HOW! Paper is made from 
a liquid batch. Cork floats. So how do you 
distribute it evenly throughout the batch? 
The Garlock Packing Co. came to Knowl- 
ton and the problem was solved. The 
resulting gaskets seal better, last longer, 
cost less. 


KNOWLTON LIKES THE JOBS 
THAT STUMP OTHERS! 


Be ning semen others give up is a spe- 
cialty with Knowlton. Perhaps you think 
that paper could never be made for the 
specific use you have in mind. But con- 
sider paper's fundamental characteristics: 
relative lightness, economy, availability, 
uniformity. 


Sharpen Your Pencil... 

and Look Again! 
Paper-base components may well cost you 
a tiny fraction of components made of 
metal, cloth, glass, or plastics. And they 
may also give you vastly improved per- 
formance. Let Knowlton’s research, tech- 
nical and pilot-plant facilities solve your 
— simply, efficiently, and economi- 
cally. 


A Few Conventional Uses of Knowlton Papers 
To... 
Conduct 
Laminate 
Copy Shield 
Contain Synthesize 
Development Possibilities are Unlimited. 


WRITE for free copy of 
the helpful book, “Crea- 
tive Imagination in the 
Develop t of Technical 
and Industrial Papers.” 
PHONE or WIRE for a 
sales engineer to call. 


ah It WwW 


__ /lnou 


Py Sccther: 


Cushion 
Rupture 





Dept. 22, Watertown, N. Y. 
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THERMOELECTRIC ELEMENTS IN SPACE POWER 


SYSTEMS; D. L. Kerr, General Electric Co., Philadelphia, 


Pa.; ARS No. 1277-60. 

Characteristics, potentialities and problems encountered 
in designing thermoelectric generators for space appli- 
cations. Investigation of the “sandwich” and “side fin” 
types of construction and estimates of the minimum 
weight obtainable from each are presented for pat 
ticular materials properties. A combination of the two 
types of construction results in the least weight. 


AN INVESTIGATION OF AXIAL-FLOW-PUMP DE- 
SIGN; Y. K. Gayed and S. Mikhail, Cairo University, 
Egypt, U.A.R.; ASME No. 60-WA-36; $1.00; to ASME 
members, 50 cents. 
Design of axial pumps is still based on single aerofoil 
results, modified by more recent tests on thin hydro- 
foils. This paper attempts to fill the need for a pro 
cedure to piece together the results of investigation on 
blade cascades as affecting the duty of the pump and 
speed limitations set up by cavitation. 


AN AUTOMATIC ROOT-LOCUS PLOTTER USING AN 
ANALOG COMPUTER; F. E. Liethen, USAF, Dayton, 
Ohio; C. H. Houpis and J. J. D’Azzo, Air Force Institute 
of Technology, Dayton, Ohio; AIEE No. 60-1186. 
Speed of operation is obtained from the method of 
root-locus plotting described in this paper. Pole and 
zero values are set into the computer by means of po- 
tentiometers. Families of curves are obtained readily. 
The major obj. ‘on to the system may be that it re- 
quires one more resolver than the total number of 
poles and zeros of the open-loop transfer function. 


THE EFFECT OF A SHOCK WAVE ON A BURNING 
SOLID PROPELLANT; E. M. Landsbaum, Jet Propulsion 
Lab., California Institute of Technology, Pasadena, Calif.; 
presented at the Second International Congress, Interna- 
tional Council of the Aeronautical Sciences, Zurich, 
Switzerland; printed by Pergamon Press Ltd., 4 & 5 Fitz- 
roy Square, London, W. 1 England. 
A burning propellant at the end of a shock tube in the 
quiescent-gas zone sees a shock wave primarily as a 
pressure step. Burning rate is assumed to be surface- 
temperature-dependent. Time-dependent temperature 
distribution in the propellant is determined numerical- 
ly. Burning-rate-time plots are given for variation of 
important parameters. Effect of initial burning rate 
is discussed. 


ANALYSIS OF ELECTROHYDRAULIC VALVES AND 

SYSTEMS; Roy S. Cataldo, GMC Research Labs., Warren, 

Mich.; ISA No. 11. 
Derivation of equations of motion of three possible 
configurations for electrohydraulic servo valve design 
and equations for position servomechanisms utilizing 
these values when driving a generalized load. Valve 
configurations differ in the manner in which the main 
spool is positioned. Three cases are considered. 

American: Rocket Society, 500 Fifth Ave., New York 36, 

N. Y. 

American Society of Lubrication Engineers, 5 N. Wabash 

Ave., Chicago 2, Ill. 

The American Society of Mechanical Engineers, 29 West 

39th St., New York 18, N. Y. 

American Society for Testing Materials, 1916 Race St., 

Philadelphia 3, Pa. 

Instrument Society of America, 313 Sixth Ave., Pittsburgh 

22, Pa. 

Society of Automotive Engineers, Inc., 485 Lexington Ave., 

New York 17, N. Y. 

American Institute of Electrical Engineers, 33 W. 39th St., 

New York 18, N. Y. 
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The cost of ALLEN Hex-Socket Cap 
Screws is only a minor fraction of 
your assembly costs ... be sure you're 
getting the timesaving, cost-saving 
advantages of genuine Allens! 


Ever since Allen first produced the 
hex socket head screw nearly fifty 
years ago, specifying genuine Allens 
(made by Allen of Hartford) has been 
a sure way to guarantee dependable 
threaded fastening. 

Only genuine Allens have Leader 
Points that make starting easier, and 
greatly minimize danger of cross 
threading. Genuine Allens are “‘pressur- 
formd”’ to preserve the long fibers 
uncut throughout the length of the 
screw, giving stronger sockets for 
greater tightening torque. 

Write for samples and engineering 
data. See how genuine Allens will make 
your product better. 


ALLEN 


HEX-SOCKET SCREWS 


Allen’s new 1960 Series Socket Head Cap 

Screws give up to 2% times more load 

carrying capacity, without indentation. 
Head diameter of sizes 
from %” up is now uni- 
formly 1% times the body 
diameter—providing more 
under-the-head bearing 
surface, and a proportion- 
ate increase in clamping 
force. Write for new Bul- 
letin G-25, with full 
specifications. 


Stocked and sold by leading Industrial 
Distributors everywhere 


PALA PPP PAP PPP PSPS PPPS SSS 


ALLEN MANUFACTURING COMPANY 
HARTFORD 1, CONNECTICUT, U.S.A. 
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SYSTEMS 


Gyro-Accelerometer System Smooths Motion of Hydrofoil Craft 


80-TON RESEARCH CRAFT, expected to be launched in 
June, will be 104 ft long and is designed for speed of 60 knots. 
Control system adjusts flaps similarly to ailerons, elevators 
or trim tabs of an airplane. Two V-shaped foils are used at 
bow and one flat section in rear. 


Pitch-channel 
driver amplifier 


Victor W. Wigotsky, Eastern Editor 


Port-driver 
amplifier 


Vertical 
accelerometer 





Pre-amp and 
lag circuit 








Starboard-driver 


amplifier 





Position-feedback 
transducer 





VERTICAL GYRO PROVIDES SIGNAL proportional to 
deviation from true vertical. Deviation from steady-state value 
of established pitch provides error to drive amplifier which 
signals electro-hydraulic servo valve to control fluid flow to 
actuator. Signal flow is implemented such that a positive 
pitching motion (counterclockwise rotation of craft) causes 
rear flap to move downward. A counter torque is generated 
about craft pitching axis which then resists pitching devia- 
tions. Vertical heave accelerations of crait are sensed by ac- 


celerometer which feeds signal to preamplifier where approxi- 
mate integration takes place. Signal from preamp, propor- 
tional to vertical velocity, feeds port and starboard driver am- 
plifiers in synchronism. Driver amplifiers in turn control two 
forward actuators. Forward flap position is therefore propor- 
tional to forward vertical velocity with the flaps positioning 
upward for vertical velocity upward. An additional lifting 
force thereby is generated in opposition to vertical craft mo- 
tions. As actuator moves to commanded position, electrical 





Position-feedback 
4 transducer 


feedback from transducers cancels input signal to amplifiers 
to stop actuator motion. Use of position feedback assures neu- 
tral centering of actuators in event of loss of input signal to 
servo valves. As a result of system operation, the heave and 
pitch oscillations are reduced significantly, keeping craft foil- 
borne in heavier seas. System stabilizes craft continuously un- 
der all conditions and also tends to reduce vertical accelera- 
tions experienced by personnel. 
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The stabilizing control system for a new 80-ton 
hydrofoil boat uses a vertical gyro and a vertical 
accelerometer to damp magnitude of pitch and 
heave motions, respectively. The system extends 
the foil-borne capabilities of the craft in rough 
seas by preventing a downward shift in craft at- 
titude and “falling in” of the hull. 

Use of a vertical gyro establishes a steady-state 
pitch angle. Output is then only proportional to 
pitch, irrespective of rate of change of the angle. 
This avoids potential instability that could result 
if, for example, a rate of change device were used. 
Although pitch rate control would provide satis- 
factory operation at low velocities, unstable condi- 
tions at higher velocities could result because of 
increased effectiveness of the control surfaces. 
While this can be corrected by automatically de 
creasing loop gain as a function of velocity, 
through use of a velocity-sensing gain changer, 
this approach was rejected because of added cost 
and complexity. 

Heaving (vertical motion) is damped by a ver- 
tical accelerometer which controls actuator at the 
forward foils. Here again a comparatively simple 
arrangement is used. The accelerometer is fol- 
lowed electronically by an approximate integra- 
tion to provide a signal indicative of vertical ve- 
locity. The signal then is fed to port and star- 
board driver amplifiers to control the forward 
actuators. 

This method was chosen rather than a boat- 
height sensing method, which would measure ac- 
tual distance between center of gravity and water 
surface. Such methods as pulse and continuous- 
wave sonic systems or RF systems indicate actual 
boat height. Excessive vertical accelerations and 
passenger discomfort could result, however, since 
the tendency would be to maintain boat height at 
a constant distance above the surface. Feedback of 
vertical velocity causes flap motion that opposes 
change in position of the center of gravity of the 
craft. The boat then tends to slice through the 
waves rather than “contour” over them, thus re- 
ducing vertical motions and accelerations. 

The “Marad” hydrofoil control system was de- 
signed by Hamilton-Standard, Div. of United 
Aircraft Corp., Broad Brook, Conn., for the hy- 
drofoil boat designed by Dynamic Developments, 
Inc., an affiliate of Grumman Aircraft Engineer- 
ing Corp., Bethpage, Long Island, N. Y., builder. 


For Free Reprints of the Above Article, 
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MODEL 
K161 
4-cycle « Short stroke 


Air-cooled 
Sizes: 4 to 24 H.P. 


Capacity to meet growing sales 


Our customers’ requirements will be met better 
than ever by the 12 acre new factory devoted 
entirely to the manufacture of engines and elec- 
tric plants at Kohler, Wisconsin. 

The building provides nearly three times the 
space formerly available, and allows for further 
expansion. Straight-line, one-floor production 
and newest equipment mean increased produc- 
tion, prompt deliveries. 

Kohler engines, manufactured since 1920, are 
being increasingly specified for equipment used 
in agriculture, construction, industry and recre- 
ation. Kohler electric plants, known the world 


NEW KOHLER ENGINE AND 
ELECTRIC PLANT BUILDING 


MODEL 5RM61 « Sizes: 500 watts 
to 115 KW, gasoline and diesel 





over for reliability, provide efficient electric 
power for sole supply, portable, automatic stand- 
by and marine uses. 

Highest standards in meeting your service re- 
quirements are assured by service schools at the 
factory and in the field, where Kohler engineers 
train representatives of the nation-wide distrib- 
utor and dealer organization. 

The new factory is part of a continuing plan 
of expansion and diversification by Kohler Co. 


Write for illustrated printed matter 
KouHueErR Co. Established 1873 KOHLER, WIs. 


KOHLER or KOHLER 
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Gasket engineering 


PRACTICAL TOLERANCES 
CAN CUT GASKET COSTS 


Close tolerances in resilient gasket thickness are seldom necessary 


Units with extremely close assembly tolerances can usually be sealed with 


compressible cork-and-rubber materials made to commercial standards. 


Tolerances in gasket thickness do not 
become critical if the material chosen 
seals effectively over a wide range of 
compressions. 

Armstrong cork-and-rubber com- 
pounds are typical of such materials. 
They will compress from 20% to 33% 
—depending on the amount of cork in 
the particular compound—without ex- 
cessive sideflow. 

The cork content of these materials 
makes them truly compressible. They 
actually decrease in volume under load. 
This makes them particularly valuable 
where the gasket is confined without 
relief. The absence of sideflow makes 
it easy to mate flanges. 

Tolerances in the gauge of cork-and- 
rubber gaskets can be as wide as 
+.015”. This means that commercial 
tolerances for such materials are per- 
fectly satisfactory for practically all 
applications. 

Equally important—in some cases, 
more important—the compressibility of 
cork and rubber sometimes permits in- 
creases in the tolerances of the metal 
components, producing important sav- 
ings in machining time. 






































Figure 1. Note the relative sizes of a 
cork-and-rubber gasket and a compar- 
able non-compressible molded ring. 
While the ring must be made to very 
close tolerances, cork-and-rubber’s tol- 





Figure 1 illustrates 
the relative sizes of a 
cork-and-rubber gasket 











and a comparable non- 
compressible molded 
ring. The resilient cork- 
and-rubber compound 
permits wide tolerance 

















in its size. The molded 
ring, however, must be 














FIG. 2 





made to very close tol- 








erances to allow perfect 
fit between the flanges. 

Similarly, in figure 2, 
wide tolerance cork- 
and-rubber gaskets 
make an effective packing ring. Their 
true compressibility controls lateral 
flow and prevents build-up of radial 
pressure on the shaft. 

When non-compressible rings were 
used on the flanged journal of the 
calender roll shown in figure 3, ex- 
tremely close tolerances were required. 
Undersized rings leaked. Oversized 
rings prevented metal-to-metal contact 
between the flanges and caused mis- 
alignment. Both problems were solved 
with standard-tolerance cork-and-rub- 
ber rings, which fitted perfectly and 
sealed tightly. 

There are fifteen different Arm- 
strong cork-and-rubber materials avail- 
able, including four sponged types. 
These compounds are made with 
nitrile-, styrene-, chloroprene-, or 
butyl-type synthetic rubber binders. 

The chemical resistance of these 
compounds is comparable to that of 
the corresponding base polymers. Sev- 
eral Armstrong materials meet MIL- 
G-6183 and other specifications. 

In density, Armstrong cork-and- 


Figure 2. As a packing ring, cork-and-rubber does not 
build up excessive radial pressure on the shaft. 


Figure 3. Cork-and-rubber gasket on flanged journal of 
calender roll. 


rubbers range from soft, cork-like 
compounds to very firm compositions 
that are nearly as incompressible as 
straight rubber materials. All non- 
sponged compositions are impervious 
in their uncompressed state. 

We also offer special-purpose com- 
pounds based on silicone and fluoro- 
carbon polymers for use at tempera- 
tures 100° F. to 150° F. above the 
limit for presently available standard 
cork-and-rubbers. These special com- 
pounds have compressibility in the 
range of 15% to 25% at 400 psi. 

A catalog describing al! Armstrong 
materials will be sent on request. De- 
tailed information on the selection, 
design, and per- 
formance of re- 
silient gasket 
materials is con- 


tained in the 
Armstrong Gas- Semel 


ket Design Man- : 

ual. Write for your free copy today. 
Address Armstrong Cork Company, 
7102 Ithaca Street, Lancaster, Penna. 


GASKET 


IDEAS... 
CONTROL SYSTEMS 


Gas Supply Regulator Powered 


Ronald W. E. Martin, British Editor 


A gas-furnace regulator derives power for its 
operation directly from the medium which it con- 
trols. The instrument is self-contained and self- 
operating except for the hand-wound spring mo- 
tor driving the recorder chart. The system elimi- 
nates air or electrical supplies to simplify design 
and ease maintenance. 

Basically, the arrangement comprises a dia- 
phragm-operated relay valve in the main gas line, 
controlled by a pilot valve positioned mechanical- 
ly by deviation linkage. Power for the relay valve 
is supplied by gas supply pressure, and power to 
operate the pilot valve comes from a bourdon tube 
of the temperature-measuring system. 

When the pilot valve is opened progressively, 
pressure in the diaphragm chamber is reduced. 
Relay valve opening therefore follows the open- 
ing of the pilot valve. Overall relationship be- 
tween deviation and relay valve aperture is ap- 
proximately linear over the working range. 

Designed by Negretti and Zambra Ltd., Lon- 
don, England, the self-operating regulator and 
recorder system is designated as “Gas-Stat”. 


Rubber gaiter 


Valve seat 


To downstream tap 
From diaphragm chamber 


PILOT VALVE is sealed by gasproof synthetic rubber 
gaiter which also lightly loads valve in direction of its 
seating. Plastic (ptfe) conical valve operates on silver 
bronze seat in brass body. Use of cupronickel tubing con- 
necting block reduces risk of corrosion products forming 
in tubing. Brass tubing is used between connecting block 


(Aymstrong GASKET MATERIALS 


erance is not critical and instrument case unions. 
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This DEEP-HOLE DRILLING 
MACHINE uses an Ingersoll-Rand 
Motorpump to provide 
high-pressure coolant discharge. 


by Pressure in Controlled Line 


Bourdon tube 
Selected value—~ 


Differential linkage 
Rubber gaiter Pilot valve 


To 
temperature 


Relay valve sensing bulb 
Diaphragm 


Weep choke ‘ chamber 
\ Pecan Downstream 
al — = tap 
J ar ~ 
' Gas supply 


Bourdon 
tube Differential} 
linkage i 


? ™ al solves pumping problems for equipment designers 


Ingersoll-Rand today offers machine builders and equipment designers the 
widest possible choice of pump models. Ingersoll-Rand can solve your liquid- 
movement problems and meet your specifications exactly or we will design and 
build the pump you need if existing models can’t be fitted to your requirements! 


Check with Ingersoll-Rand today. The pump specialist at your nearby I-R 
branch office is always ready to help, or write for catalog data. 


over a century of pump progress 


from the leading manufacturer . . « 


To 


digghoan) \\dowmircomton : Ingersoll- -Rand 


‘ : 11 Broadway, New York 4, N. Y, 
PILOT VALVE is operated by differential linkage system \ - d sid rn ted M 
with bourdon tube on one side and manual temperature a foe See ee orpumpe 


selector on other. At temperatures below desired setting, % through 20 hp delivery to 1000 gpm 

relay valve is open in proportion te pressures operating on heads to 170 ft OTHER I-R PUMPS AVAILABLE 

either side of it, permitting gas flow to burners. With in- 

creasing temperature, bourdon tube slowly closes pilot 

valve, causing pressure build-up above relay valve. This %3 

closes slightly, reducing gas supply to burner. With de- | em nee hi 

crease in temperature, bourdon tube opens pilot valve. | rie ~~~ ) 

This reduces pressure in diaphragm chamber faster than _ 

weep choke can supply. As a result, relay valve opens | : 

slightly (in proportion to extent of pilot valve opening) | Motorpumps Cradle-Mounted Self-Priming Horizontally-Split 
and burner receives increased gas supply. Pumps Motorpumps Pumps 
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Engineering DRAFTSMEN 


You really LIVE in the West 


Sandia Corporation wants ELECTRICAL or ELECTRO- 
MECHANICAL DESIGN DRAFTSMEN and CHECKERS. A 
minimum of six years product design and layout experience on 


electronic equipment required. 


Sandia does research, design 
and development on nuclear 
weapons and other nuclear en- 
ergy projects for the AEC. 
Our two laboratories ... at 
Albuquerque, N, M., and Liv- 
ermore, Cal... . are located 
in the part of America most 
visited by people on vacations. 
But living and working there 
is much better than just 
visiting. 

You'll find year-round fishing 
and hunting . . . skiing, golf, 
riding, and many other out- 
door activities . . . all within 
easy driving distance of your 
home in Albuquerque or Liv- 
ermore. And with our gen- 
erous vacation plan, you’ll try 
them all. 

In Albuquerque, you'll live in 
a modern, metropolitan city 


... friendly, relaxed, and fam- 
ous for its excellent climate. 
In Livermore, you'll enjoy su- 
burban living plus all the at- 
tractions of the beautiful San 
Francisco Bay area which is 
only an hour away by car. 

Sandiaisa good place towork. 
Our employee benefits include 
advanced educational pro- 
grams, health care and retire- 
ment plans. You'll like the 
stimulating challenge of work 
in new fields, done in modern, 
well-equipped facilities. 

If you’d like to know more 
about specific opportunities 
for you at Sandia, and more 
about the job advantages we 
offer, send a resume to Gen- 
eral Employment Section 585, 
at either Albuquerque, N. M., 
or Livermore, California. 


SAN DIA 


CORPORATION 


ALBUQUERQUE.N.M. 
LIVERMORE, CAL. 


Please furnish home address. Circle 546 
on Reader-Service Card 
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e PROPOSED ELECTRONIC NERVE 
CELL will have the power to simulate 
elementary thought processes. Under a 
contract from the USAF, Melpar, Inc., 
will make a study of generalized ma- 
chine learning, including fabrication of 
an artificial nerve cell that will learn as 
a result of reward and punishment sig- 
nals. The contract also provides for digi- 
tal computer simulation of a network of 
these nerve cells including self-genera- 
tion of the reward and punishment sig- 
nals. 

The single cell, called ARTRON (for 
artificial neuron), will receive reward 
signals when it comes up with the right 
answer, punishment signals when it 
misses out, but it will be given enough 
play to experiment and try new ap- 
proaches. Experience will teach it, in 
time, how to handle signals on the basis 
of its own “intelligence’—that is, the 
machine will make its own decisions. 

Future development of the nerve net- 
work principle can be expected to re- 
sult in “thinking machines” for more au- 
tomatic weather prediction, unmanned 
vehicles for exploring the surfaces of 
planets and high-speed military gaming 
machines that can formulate their own 
strategy. 

ARTRONS may be connected into net- 
works as shown. Each ARTRON will 
have autonomously variable delay plus 
an autonomously variable logical capa- 
bility encompassing 16 alternative Boo- 
lean gates for two-input logic. AR- 
TRONS will provide a greater logical 
capability in terms of two inputs than 
other neuron models. 


Network inputs 











For learning, the logical gating and 
delay of the ARTRONS are selected by 
trial and error on the part of the ma- 
chine; this initial variability. of logic and 
delay progressively gives way to such con- 
sistency of action as is required. Collec- 
tively, a network of such variable-logic 
elements can lend themselves to a step- 
by-step progression of learning from sim- 
ple to more involved problems through 
a tendency to build up logic intercon- 
nections. 

Reward and punishment are a part 
of the learning process by which logic 
and delay are selected, depending upon 
the correlation of particular logic and de- 
lay values with successful or unsuccessful 
operation. For defining successful op- 
eration and supplying reward or punish- 
ment, the model utilizes generalized pre- 
assigned goal circuits and also may be de- 
signed to acquire goals autonomously. 
This could eliminate the need-for any 
human operator and eliminate the need 
to anticipate problem contingencies. 

Theory indicates that for uncompli- 
cated problem environments, the AR- 
TRON network will discover and sup- 
ply solutions to a wide variety of prob- 
lems within its total problem-solving 
capacity and may relearn if conditions 
change. Even one ARTRON can solve 
simple learning problems such as an- 
ticipating a cyclic binary series, and can 
illustrate purposive and creative behav- 
ior. The objective is to work toward ex- 
tremely versatile machines that solve 
problems without being told how, ma- 
chines capable of being organized by 
raw input data from the environment. 
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performance 


small 
size 


FIKE 


custom made rupture units 
relieve overpressure — 


act as quick opening valve ’ 


Fike custom rupture units are ideal 
where space, weight or special in- 
Stallation problems are encount- 
ered. The rupture unit will relieve 
overpressure or act as a quick 
opening valve by rupturing preci- 
sion made metal rupture discs at a 
predetermined pressure. 

Units %” to 1%” in diameter with 
¥” to 1” rupture discs are illus- 
trated above. Depending on the 
application, rupture pressures of 
200 to 10,000 PSIG are possible. 
Other special assemblies can be 
provided for a specific require- 
ment. We welcome inquiries on 
special and unusual applications. 


METAL PRODUCTS CORP. 


Dept. DN 
ie Springs, Missouri 


has, ple Rat. ee 
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e EMERGENCY OVERRUN BARRIERS will stop safely any 
current jet fighter, traveling at 210 mph, within 1000 ft. The ar- 
resting unit consists of a braking engine installed underground 
alongside the runway with two reels containing strong, light ny- 
lon tapes. Tapes are drawn out over pulleys at each side of the 
runway and attached to an engagement cable stretched across the 
runway end. 

When a pilot, on landing or during an aborted takeoff, dis- 
covers that he cannot stop his plane normally, he drops a 
specially installed hook, which catches the engagement cable. 
As the tape plays out, the aircraft is brought to a halt by a 
braking force automatically applied to stop the rotation of the 
tape reels. 

The braking engine, a compact unit about 5 ft in dia, is cap- 
able of absorbing more than 33,000 hp within the required 
safety distance. 

While the Air Force is now equipping all its newer jet fight- 
ers with arresting hooks, the arrestor can also be used with exist- 
ing planes, which are engaged by their main landing gear rather 
than by a hook. The arrestor can be reset in less than three min- 
utes by means of an electric rewind system. 

One-hundred-and-ten overrun barriers will be built by the 
E. W. Bliss Co., Canton, Ohio, for the U. S. Air Force. 


e MEMORY-TYPE FAULT DETECTOR offers greater relia- 
bility and versatility in the operation of complicated mill con- 
trol systems. The new device features direct monitoring of the 
actual circuit or contact and indicates, with a memory function, 
any malfunctioning so that trouble-shooting is simple and direct. 

The fault finder consists of a transistor-controlled rectifier, 
capacitor and neon light circuit with readily alterable time de- 
lay to prevent false indications in case of contact bounce in the 
circuit being monitored. The circuit is arranged so that any 
change in state beyond the time delay interval in the monitored 
circuit will trigger the controlled rectifier and turn on a high- 
intensity incandescent light. Later changes in the monitored cir- 
cuit state will not affect the indicating light until it has been 
reset manually. The fault detector can monitor almost any cir- 
cuit or device with complete isolation. 

The detector is announced by Allis-Chalmers Mfg. Co. and 
is used in its heavy-duty main mill controls 
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hy db 
SPIROL +; PIN 


1. 80% of spring pin applications only require Medium Duty 
SPIROL PINS, which cost less. 

2. Even the Heavy Duty SPIROL PINS in this socket-wrench 
universal joint don’t cost more than other types of spring pins. 

3. Assembly costs are lowered with SPIROL PINS! Just drill the 
hole (plus and minus tolerances allowed only by SPIROL PIN) 
and drive the pins—automatically or by hand. 

4. Medium and Light Duty SPIROL PINS replace more costly 
fasteners, even in materials where other spring pins cannot 
be used. Come in Miniature Diameters, too: 1/32” to .052". 


CONNECTICUT *eaaeeese™ 
= Write for free TECHNICAL DATA 
Tutanet nee & MANUAL. Free samples for 
r ‘1 specific applications. 


Cc. E. M. COMPANY, INC. 
42 School Street, Danielson, Conn. * PRescott 4-8571 
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AUTO-PONENT' 


HYDRAULIC 
FULL FLOW VALVES 


Flow Control, Needle, Check, 
for wap sta be Power 
Model KF Flow r alve w 


MANUFACTURING 
COMPANY. INC 





Tube Sizes on special order. 

MINIMUM PRESSURE DROP AND POWER LOSS .. . Oversize 

ports and passages give maximum flow at minimum pressure eset ° x Seentene 
drop, insure greater accuracy and response in hydraulic or os or taesel ne ” useens 
large volume air cylinder control. 


EASY FLOW ADJUSTMENTS under full pressure. Seal located 
at port to eliminate air or dirt traps. Gland structure equally 


A complete line: Ve”, 4”, ¥”, V2”, and 3%4”’ female Dryseal 
Pipe Sizes in all models and types. Equivalent Aeronautical 


effective on pressure or vacuum. 
SENSITIVE, CHATTERLESS BALL CHECK .. . Patented design 
insures rapid ball movement to open or close at low differ- 
entials. 
FORGED BODIES permit higher pressures with wide safety Sore i 
margins. Aluminum—3000 psi; Steel and Stainless Steel— 
5,000 psi. Pressure ratings based on better than 5 to 1 
Safety factor. All internal parts are Stainless. Write for 
illustrated catalog. ae 
kha ape APPLICATIONS 


ARROW | ATES TWO DIRECTION CONTROL 
Dire Model PF Knob and 
TON OF ‘CONTROL Dial Flew Controt 


coh fe Valve or Model PH 
= pan I Vaive for 
CLOSE CONNECTION 


= <i 


Controlling Double 
Acting Cylinder 


| Auto: Poenré Ye 2921 GRANT STREET 


Controlling Single 
Acting Cylinder 


IBELLWOOD (Chicago Suburb) ILLINOIS 
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DORMEYER 


\ OW » PRESENTS 


“AMERICA’S 
FINEST SOLENOID 
LINE”’ 


here it is—completely new— 
completely redesigned—the 


DORMEYER 
SUPER-I-LINE 


Check these new and improved features 

@ Heavier, Sturdier 
Mounting Brackets 

e Extra Heavy, 
Well Supported Plunger 

@ High Seating Puil without 
excessive AC Hum 

© High Dielectric Bakelite Bobbin 

© Stainless Steel, Non-Rusting, 
Anti-Residual Spring 

e@ Larger Contact Area between 
Co-acting Members for 
Longer Life 

@ Stronger, Heavy Gauge, Pull-Bar 

@ Moisture Resistant Coil 

®@ Moisture Proofed or Epoxy 
Resin Encapsulated Coils 
available for High 
Humidity Conditions 

@ Design provides for Maximum 
Work without Power Drop-Off 

* 


More rugged, with greater 
designed-in and built-in depend- 
ability, the new 

Super-T deserves to \( 

be called “America’s 

Finest Solenoid Line”. 

Write for Catalog \\ 

today! ‘ 


DORMEYER INDUSTRIES 


Also Builders af Special Coils 
and Transformers 
3440 Milwaukee Avenue * Chicago 41, Illinois 
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e “TRANSTAINER”, equipped with 
pneumatic rubber tires, transfers piggy- 
back cargo carriers from trucks to rail 
cars. It can travel down a train, loading 
and unloading as it goes, without losing 
time to back off or make trips the length 
of the train to move and deposit the 
cargo. 

The TransTainer, standing 24 ft high 
with a 21-ft wheel base, can stack con- 
tainers two units high to save space. The 
four special tires, supplied by B. F. Good- 
rich Tire Co., are size 18.00-25 with 28- 
ply rating. They support the mobile 
gantry crane and its cargo weighing up 
to 70,000 lb. Tire inflation pressure is 
110 psi. 

The handling device is produced by 
Pacific Coast Engineering Co. 





e AMPHIBIOUS MILITARY VEHI- 


e LIQUID ELECTRODE for use in eye surgery has been 
developed at the University of California. The instrument 
is composed of a glass tube containing saline solution and 
an electrolytically coated silver wire. Treatment current is 
transmitted through the silver wire and saline solution to 
the tissues of the eye. A fluid reservoir maintains a uni- 
form contact pressure and provides replacement of liquid 
lost through evaporation. 

Experimental studies have indicated this new type of 
electrocoagulation equipment may be applied effectively 
and safely to treatment of retinal detachment and certain 
types of glaucoma. 

Primary advantage of the liquid electrode over the 
standard metal electrode is the optimum and uniform con- 
tact with eye tissue that is established and maintained. 
This optimum contact permits careful control of the 
electrical current used for treatment and makes possible 
accurate measurement of electrical properties of treated 
tissues. Alterations in treated tissues can then be used as 
a guide to the effectiveness of treatment. 


The “Gama Goat” was invented by 


CLE is designed to give ground forces 
high mobility in all types of terrain. The 
lightweight, six-by-six vehicle is articu- 
lated to provide uniform loading on all 
wheels. 

Rear body of the vehicle can be de- 
tached from the front body, enabling the 
loaded rear to be delivered to its destina- 
tion and a new one substituted. The rear 
is adaptable as a troop carrier, missile 
transport and cargo carrier. 

Power for the vehicle is provided by an 
air-cooled automotive engine. It has four 
forward transmission speeds, will do up 
to 50 miles an hour and has a range of 
1000 miles. Weight is 3100 lb empty. 


Rodger L. Gamaunt, Fawnskin, Calif., 
and developed, built and tested by 


Chance Vought. 
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REGULATORS 


Constant 
5] Yerae 


Operation 


regardless of load! 


At a cost comparable to an ordinary restrictor 

or needle valve, you can have pressure- 

compensated flow control in your hydraulic 

circuits. 

Rated for pressures to 3000 p.s.i. 

Wide range of sizes avaitable—” to 1%” 
N.P.T.F. and 4” to 1” S.A.E. tube. 

Flows to 100 g.p.m. can be controlled. 

Factory-calibrated and tested to + 10% tol- 
erance. Closer tolerance available. 

Require little more space than pipe or tube 
in which installed. 


\ Trouble-free in operation—tens of thousands 


I; S 6 

S negate 
i ne ee 
VARVARA BRASARAAASERR ERAS 


CLL 


Unit senses pressure drop across precise 
orifice and reacts to control flow with 
desired limits. 


Send today for 
new Catalog 1002. 


w-e10s5 


725 Custer Ave., Evanston, Ill. 
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e FIRST PHASE of a two-mil- 
lion dollar modification program 
is under way at the Douglas Air- 
craft Co.’s Sacramento field sta- 
tion in preparation for system and 
static testing of the Saturn S-IV 
and future space vehicles. Major 
items in the modification program 


include the installation of a liquid 


hydrogen storage and transfer sys- 
tem and the altering and enlarge- 
ment of two missile test stands for 
cold-flow testing and static firings. 
The test stands were used previ- 
ously for static firings during the 
Thor IRBM development pro- 
gram. 

A static test “vehicle” will be 
installed in test stand No. | and 
will be used initially to simulate 
the physical characteristics of the 
S-IV during the cold-flow (pro- 
pellant transfer) test program. 
During the latter part of next 
year, four high-energy, liquid hy- 
drogen-liquid oxygen LR-119 en- 
gines will be mounted in the 
static unit for a series of advanced 
engine tests. Four of these Pratt 
& Whitney engines, each generat- 
ing 17,500 lb of thrust, will propel 
the S-IV on its space flight. 

Test stand 2B will be modified 
to accept a production model of 






the S-IV for a comprehensive and 
highly instrumented program of 
static firings and all-systems test- 
ing. During the static firings, 
steam-evacuated altitude simula- 
tors will create an “outer space” 
condition of near-vacuum around 
the engine nozzles. This condition 
will approach the environment ex- 
isting at the altitudes at which the 
S-IV engines will be ignited dur- 
ing actual flight. 

Two 35-ft-dia spherical tanks 
will be installed at the field sta- 
tion for the storage of liquid hy- 
drogen. Capacity of the tanks will 
be 90,000 gal each. 

Other projects at the field sta- 
tion will include the construction 
of a steam plant for operation of 
the altitude simulators and addi- 
tion of a 14,000-gal liquid oxygen 
tank. 


» 
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MTG. DIST. 


HERE’S ANOTHER GEAR GLEASON BUILT 
FROM FIRST DESIGN TO FINAL PRODUCT 


This is the finished prototype of a new high-ratio hypoid gear. 
Our customer will now produce it, royalty free, on his Glea- 
son equipment. 

This is but one example of what Gleason engineering 
service can do for people who need gears. Our facilities and 
advice are at your constant disposal for development of bevel 
and hypoid gears to meet the needs of any application. 


This particular high-ratio pair (actual size shown in in- 
sert) offers several advantages over conventional gears: 


GREATER STRENGTH. High-ratio hypoid pinions are larger 
and stronger than corresponding bevel pinions. 


pees 





ASON WORKS 


COMPACTNESS. Where space is a problem, the high-offset 
principle lets you design a more compact and flexible unit 
than the corresponding worm and wheel. 

SMOOTHER ACTION. High-offset pairs provide smooth, 
quiet tooth action . . . continuous action even with only one or 
two teeth, because of the way the teeth wrap around the pinion. 
STRADDLE MOUNTINGS. Cylindrical high-ratio pinions, 
with extended shank, make practical very rigid straddle 
mountings. 

GRINDING. High reduction hypoids are cut on same Gleason 
equipment used on familiar bevel and hypoid gears. Same 
testers, quenchers and other auxiliary equipment can be used. 
Grinders are available for the ultimate in precision and finish 
to minimize friction. 

LET GLEASON MAKE RECOMMENDATIONS. Send along 
a set of prints, and we'll be glad to study them and give you 
our thoughts on how best to make the gears you need. 


1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 






e PUSH-BUTTON COMMUNICATIONS DE- 
VICE enables a jet pilot to “talk” to his base with 
greater speed and more accuracy. Called “Digikey” 
by its inventors, the device permits the pilot to talk 
through heavy electrical interference at a rate of 150 
words per minute (twice normal speed) by punching 
keys on a small semi-automatic keyboard. 

Digikey converts a message into digital form and 
transmits through a communications system to a 
ground station where the digits are reconverted into 
words and displayed in printed form on a receiver 
unit. A belt or roll chart, on which message words 
are printed, covers the keyboard with words directly 
over the keys. The operator is, in effect, given a 
“multiple choice’ and selects a word from the first 
group displayed and punches that key, registering 
the word in the system’s memory. The belt advances 
to a new set of words and another message is select- 
ed. At the same time, other information from the 


aircraft’s instruments is being recorded in the mem 
ory. On completing the message the operator presses 
a “transmit” button and the message is broadcast 
automatically as many times as desired. 

Vhe difficulty of communicating through heavy 
electrical interference is overcome by breaking up 
the message into a series of coded electrical pulses 
which are transmitted over several frequencies. Only 
a few pulses need to get through for the receiver to 
recognize the character transmitted. 

Information from a large number of aircraft can 
be fed directly into automatic command and control 
systems for data processing because there is no need 
to translate the digits into computer language. 

The Digikey communications device was disclosed 
by Hughes Aircraft Co. 
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e AIRPORT RUNWAY IN- 
STALLATION' to 
greater takeoff and landing 
safety for large commercial jet 
transports has been proposed 
by the Nortronics Div. of 
Northrop Corp. The system, 
called “Decel”, consists of a 
shallow water-filled basin with 
a strong, flexible cover and is 
installed at the windward end 
of a runway. Jet aircraft that 
would otherwise overrun the 
runway during landing or 
aborted takeoff roll into the 
Decel basin. The continual 
process of depressing the flex- 
ible cover and displacing a | 
large volume of water slows | 


assure 





the aircraft to a safe stop. 

A preliminary 
analysis of the Decel concept | 
using specifications for the| 
DC-8, 707 and 600 model jet | 
transports has been conducted | 


computer | 


Control Components 


Exemplary products 
for original equipment 
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Temperature Sensors 


Accurate, no-drift control 
for appliances 


by Nortronics. Results indicate 
that at an entry speed of 75) 
knots, a Decel basin, 600 to 
700 ft long, would effectively 
stop a jet transport without re- 
verse thrust, without brakes | 
and without damage. 


Robertshaw bellows, ‘“‘packaged”’ bellows,and other con- 
trol components solve many design engineering problems 
in harnessing temperature, pressure and movement. 
These assemblies are custom-designed. Whether the need 
is for a few dozen or many thousands, Robertshaw gives 
personal service and on-time deliveries. 


BRIDGEPORT THERMOSTAT DIVISION 


Robertshaw-Fulton Controls Company + Milford, Connecticut 


Robertshaw low-cost “packaged” bellows and Diastat® 
short-stroke assemblies for heat and cold control of 
refrigerators, ranges, skillets and other large and small 
appliances are completely assembled . . . custom-de- 
signed for fast, money-saving installation . . . are con- 
sistently calibrated ...don’t need resetting ... don’t 
need compensating devices for most applications... 
and give service that wins user recommendations for 
the appliance maker. Ask for Bulletins BT 436 and 60. 
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e ELECTRONIC IMAGING TUBE, placed on a strikes it. These electrons are accelerated by 15,000v 
vehicle in space, will enable scientists to learn more toward the rear end of the tube, where they strike 
about the stars and the depths of interstellar space. a thin film or target. 
The tube is sensitive to short wave-length ultravio- 
let light rays that are emitted by celestial bodies The impact of the electrons on the target causes 
but never reach the surface of the earth since they it to take on an amplified electrical charge in the 
are screened by the atmosphere. exact pattern of the ultraviolet image. The next 
Called the Uvicon, the tube was developed by step is to read off this charge as an electrical signal 
Westinghouse Research Labs. for the Astrophysical and thus reproduce the image electrically. This is 
Observatory of the Smithsonian Institution, Cam- done by scanning the rear surface of the target with 
bridge, Mass. The tube will be used in the Observ- a beam of electrons, much as an electron beam scans 
atory’s Project Celescope. the viewing end of a television picture tube. In 
the Uvicon, however, the product of the scanning 
The Uvicon is an extremely sensitive image tube is an electrical “image” that can be amplified and 
operating in the range from 1200 to 2000 Ang- broadcast rather than a visual image that can be 
stroms. It is about 2 inches in dia, 12 inches long seen directly. The overall technique is known as 
and weighs about 8 oz. In operation, the Uvicon re- electron-bombardment-induced conductivity. 
ceives an ultraviolet image through a special win- Project Celescope’s electronic telescope system 
dow, made of lithium fluoride, mounted at the consists of three components: an optical arrange- 
input end of the tube. The back surface of the ment to form the ultraviolet images; a Uvicon pick- 
window is coated with a photo-emitting material up tube and its associated circuitry, which consti- 
that releases electrons when the ultraviolet image tute a TV camera that responds to the ultraviolet 
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images and converts them into 

electrical signals, and a trans- 
'mitter to broadcast these sig- 
|nals back down to earth. 


package will go into the nose 
/cone of an Aerobee-Hi rocket, 
‘which will take it to an alti- 
tude of about 150 miles. The 
useful portion of the flight 
will be the five minutes spent 
| above an altitude of 60 miles, 
which is the height at which 
| the ultraviolet radiations of in- 
terest cease to be absorbed. At 
this height the protective 


‘ 
| The ultraviolet _ telescope 


NINH 


front portion of the nose cone 


Flexible Couplings Miniature Bellows 


will be jettisoned and the tele- 
| scope exposed to the skies. 


Eliminate backlash, end-play; Save space and weight with 


Information on_ brightness 


absorb vibration and shock 


Servomechanisms, instruments and similar drive and 
control systems are the big users of these small units. 
Robertshaw flexible couplings are ideal for guarding 
against misalignment, friction and bearing wear prob- 
lems. Save space and weight. Simplified design utilizes 
seamless metallic bellows, in choice of several metals, 
connected to two hubs. Stock sizes accommodate shafts 
from 14" to 14". Other sizes custom-engineered. Write 
for Bulletin 80. 
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these rugged metallic bellows 


Robertshaw precision-made seamless bellows, as small 
as 14" O.D., do a big job of miniaturizing aircraft and 
missile instruments and other equipment. Used in long- 
lived temperature and pressure sensors or compensa- 
tors, and as positive permanent seals. Available in a 
wide range of bellows metals, lengths and terminations. 
Custom-engineered and supplied in any quantity 
by the pace setting producer of metallic bellows for 
industry. Write for Bulletin BT 436. 


|of stars will be telemetered to 
‘electronic storage equipment 
‘on the ground for final anal- 
|ysis of stellar magnitudes. In 
jaddition, the presence of 
sources of ultraviolet radiation 
in interstellar space will be 
| recorded. 








NEW KNU-VISE LOAD INDICATING PLIERS 
GUARANTEE CLAMPING FORCE 


LIP 1200 SERIES 


These pliers are for applications where it is essential, and often critically 
so, that a certain clamping force be applied time after time—regardless 
of the thickness of the work. 

In use, the adjusting spindle is set for the desired clamping force by 
trial clamping. When the proper force is obtained, the self-locking nut 
on the anvil is then adjusted so that the LOAD INDICATING 
WASHER moves “just smoothly” with the plier clamped on the work. 
Thus, once a certain clamping force has been established it can be read- 
ily duplicated on any other work thickness simply by adjusting the 
spindle so that the LOAD INDICATING WASHER again moves 
“just smoothly” after clamping. 


Write for complete information on this time-saving model. 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


KNU-VISE aati : 
fon be we PEER MANUFACTURING CO. 
abi iitig Make, 29 
WESTERN DIV.: PECK and LEWIS CORPORATION 
3072 DAVISON ROAD 4436 Long Beach Ave., Los ioaeee 58, Calif., ADams 3-7146 
LAPEER, MICHIGAN CANADIAN DIV.: HIGGINSON EQUIP. SALES LTD. 
1131 Pettit Road, Burlington, Ontario 
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...@ two-way street 


SOLUTIONS 


Do you have a design problem 
that needs an outside viewpoint? 


Try IDEA MART... for Effective Communications. 


Let other DESIGN NEWS readers help you on the ‘tough 
ones’. Briefly outline your problem and send it to IDEA 
MART— DESIGN NEWS, 20 N. Wacker Drive, Chicago 6, 
Ill., Attn. E. R. Cunningham, Editor. 








PLANS AND 
CROSS-SEHCTIONS 


Solar Search 


Ancient Egyptian and Chinese inscrip- 
tions are being studied by modern day 
scientists to learn more about the sun’s 
activities. Together with modern scien- 
tific methods, scientists are trying to de- 
termine the sun’s activities during the 
last 1700 years. 

Sunspot and “Northern Lights” ob- 
Africa and 


Asia, north 


coe 


$ fx 


servations in 


Just Ask 


The amount of water available to a 
thirsty population living in hot, dry cli- 
mates can be measured by determining 
the water’s age. 

Carbon-14 dating of underground wa- 
ter supplies tapped by wells tells scien- 
tists how much water can be removed 
safely without exhausting the supply, ac- 
cording to K. O. Munnich II of the 


Foggy, Foggy Dew 


A solution to the problem of how to 
dispel the dangerous soupy fog which 
rolls in across airport runways has been 
offered by Roberto Giannoni of Flor- 
ence, Italy. The system clears the air by 
freezing the tiny droplets. 

A network of pipes underneath the 
runway connects to a refrigeration unit. 
The foggy air is drawn in through pipe 
openings, spaced a few yards apart, and 
compressed. It is then sent through boxes 
immersed in a freezing alcohol solution, 
where the foggy droplets freeze to the 
box walls. The compressed air is re- 
routed to another pipe system and sent 
back to mix with the outer air. 
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Europe, as far back as 220 B.C., have 
been used, according to D. Justin Schove 
of St. David's College, Kent, England. 

These observations are depicted, for 
example, on dated paintings by the 
medieval Chinese. 

From this material, periods of strong 
and weak solar activity have been de- 
termined, and changes in the length of 
the well-known 11-year solar cycle have 
The 


droughts recorded by the Islamic people 


been found. great famines and 
in Asia reflect the effect of the solar 
cycle on the climate. 

Modern scientific methods will sup- 
plement the studies of ancient records, 
the scientist said. Radiocarbon dating 
of tree rings and clay varves on lake bot- 
toms will permit scientists to determine 


solar cycles even before 220 B. C. 


a Camel 
Physikalisches Institut der Universitaet, 
Heidelberg, Germany. 

If the water is young in age, much 
rain water must be continually seeping 
into the ground and replenishing the 
water supply. Older or “fossil” water in- 
dicates that the water supply will be de- 
pleted quickly because no water in re- 
cent years has penetrated. 











‘7, meh 
ya 


Ah, Ah—Your hands clean? 
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IN BRIEF 


e CONTINUED PRODUC. 
TION OF AIRCRAFT VUL- 
CAN GUNS, a General Electric 
product, has been authorized by 
U. S. Army’s Boston Ordnance 
District. The 20 mm M61, firing 
6000 rounds per minute, is used 
by both United States and foreign 
air forces on such supersonic air- 
craft as F-104 Starfighter, F-105 
Thunderchief and B-58 Hustler. 


e BALLISTIC MISSILE EARLY 
WARNING site at Thule, Green- 
land, requires millions of watts of 
power—enough to light a city of 
30,000 people. Power is supplied 
by a U. S. Navy generator ship. 


e NADC pilot in his supersonic 
interceptor is not alone in his 
ability to create a sonic boom. 
Nearly anyone can pull off at 
least a sonic pop—merely by 
cracking a whip. The loud noise 
produced by a snapping whip re- 
sults from its breaking the sound 
barrier. When the swishing whip 
reaches a point at which it is trav- 
eling faster than sound, it creates 
a loud snap or pop. 


e WHAT’S MACH? Named after 
Austrian Physicist Ernst Mach 
(1838-1916), it is a unit of speed 
measurement for a moving object 
equal to the speed of sound in the 
medium in which the object 
moves. Thus, Mach 0.5 is a speed 
equal to one-half the speed of 
. sound in the medium, and Mach 
1 is a speed equal to that of sound. 


e SONIC BOOM is an explosion- 
like sound heard when a shock 
wave generated by an aircraft fly- 
ing at supersonic speed reaches 


the ear. 


» 
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ANNOUN 


AMPCO° 18 AND 21 
EXTRUDED RECTANGLES 


AVAILABLE 
FROM 
STOCK 

Impart longer resistance to 
wear, abrasion, and shock loads 
—to wear strips, guides, wear 
plates, etc. 100 sizes, %4” x 1” 

to 2” x 4”—mill lengths 

or cut to your requirements. 


Write for bulletin 
and name of 
your Ampco 
distributor. 


AMPCO METAL, INC. 


Dept. 44B, Milwaukee 1, Wisconsin 
WEST COAST DIV. HUNTINGTON PARK, CALIF 
SOUTHWEST DIV. GARLAND (DALLAS COUNTY) TEXAS 
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e MORE KNOWLEDGE OF IONOSPHERE 
is the goal of a forthcoming scientific experi- 
ment to be launched on a Juno II by NASA 
from Cape Canaveral. Several universities in 
the United States and New Zealand are par- 
ticipating in this experiment, intending to 
find out more about the shape of the iono- 
sphere—where there are concentrations of 
electrons, where the ionosphere’s profile has 
peaks or valleys in its structure. The payload 
being prepared for orbit is called the Iono- 
sphere Beacon Satellite S-45. It looks very 
much like Explorer VII and Explorer VIII, 
two truncated cones back to back. The S-45, 
however, has a 6-ft loop antenna around its 
equator to transmit its low-frequency signals 
to ground stations. 


e TOOTH-SIZED MICROCIRCUITRY 
TRANSMITTER, so compact that the entire 
unit including its battery is mounted as a 
tooth in a dental bridge, was shown publicly 
at the American Astronautical Society Seventh 
Annual Meeting. The tiny aid to vital aero- 
space medical research 
Varo, Inc., Garland, Tex., and is being used 
by the USAF Aerospace Medical Center at 
Brooks AFB. Scientists are monitoring the 


was developed by 


number of closures, grinding and tooth pres- 
sures as a measure of the amount of stress 
being experienced by the person under test. 
The transmitter is immediately switched on 
when upper and lower teeth are brought to- 
gether; when the teeth are separated, the 
transmitter signal is stopped. 


e ORBITING ASTRONOMICAL OBSERV- 
ATORIES are scheduled for launching in 
1963. The satellite is expected to weigh about 
3500 Ib and to be placed by an Atlas-Agena B 
launch vehicle in a 550-mile nearly circular 
orbit. The principal experiments in the first 
observatory relate to the emission and ab- 
sorption characteristics of the stars and neb- 
ulae in the ultraviolet. 


e WHAT WOULD YOU DO if a bomber 
carrying a nuclear weapon crashed in youn 
city? Challenging some speed track records 
would not be an uncommon reaction—and 
that’s about what some people from Hamilton 
Air Force Base, Calif., and the nearby city of 
Novato did recently in a nuclear accident 
exercise. They sped toward the scene of the 
“crash”, rather than away from it, however. 


e SONIC SPEED. When an object travels in 
air or other medium at the same speed as that 
of sound in the same medium, it has reached 
sonic speed; supersonic refers to the speed ol 
an object moving at a speed greater than that 
of sound; hypersonic pertains to speeds faster 
than Mach 5, or five times or more the speed 
of sound. 
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Los Angeles, Calif.; WESTERN MEETING, Associa 
Feb. 27-Mar. | tion of Iron and Steel Engineers, 


Hotel Statler. 


Pittsburgh, Pa. SPRING MEETING, Optical So- 
Mar. 2-4 ciety of America, Pick-Roosevelt 
Hotel 


CONFERENCE AND EXHIBII 


of Gas Turbine Power, American 


Washington, D. C. 
Mar. 5-9 
Society of Mechanical Engineers 
Shoreham Hotel 


Washington, D. C. 
Mar. 5-10 


CONVENTION, 


gress on Surveying and Mapping, 


American Con 


and American Society of Photo 


grammetry, Shoreham Hotel. 


Buffalo, N. Y. ANNUAL CONFERENCE, Na 
Mar. 13-17 


tional Association of Corrosion En 


gineers, Statler Hotel 


NATIONAL AUTOMOBILE 
MEETING, Society of 
tive Engineers, Sheraton-Cadillac 
Hotel 


Detroit, Mich. 


Mar. 14-16 \utomo 


Dayton, Ohio ANNUAL CONVENTION, Ohio 
Mar. 16-18 Society of Professional Engineers, 


Biltmore Hotel. 


NATIONAL PRODUCTION 
MEETING, Society of Automotive 
Engineers, Netherland Hilton Ho 
tel 


Cincinnati, Ohio 
Mar. 20-22 
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gears, shafts. 


offer the most features 
to provide long life and dependability. For a quarter-century, 


U.S. Syncrogears have led design progress. (Available 1/3 
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to 75 h.p.—single-, double-, triple-reductions, and worm-geared.) 
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U.S. MAJOR MOTOR LINES INCLUDE: FREE SYNCROGEAR BROCHURE No. F-18809 
1. Vertical Solid & Holloshaft, 2. Varidrive, 3. Totally-Enciosed, Color illustrated 
4. Uniclosed, 5. Syncrogear. Also, many other special motors. , Fas 
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